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now... 
blood counts on all patients show 
reliable reproducibility 

day after day 


EMOSCOPE 


e automatic photronically operated instrument 
ves a blood count in approximately 10 seconds 


° Oo special ] Scientific research has at last developed a means of apply- 
t other than | ing basic optical principles to perform the erythrocyte count. 
Automatic compensation for variation in average cell di- 
ing methods are used, the HAEMOS technique re- 
Haemoscope as § duces the percentage of inevitable errors produced in the 
equipment chamber counting procedure. 
q 
° test known now... combine speed with accuracy—with 
f determinin § HAEMOSCOPE -£rythrocyte counts may now be per- 
rocyte egg Q formed in a fraction of the time taken by the chamber 
y che i method, See how our HAEMOSCOPE will serve you and 
*» Has r¢ arkable precision i your staff, providing more consistent and reproducible re- 
* Gives ect reading on H sults and saving the wear and tear of eyes, energy and 
nerves. 
dial in fhillions of RBC 1 
per cuBic millimeter 1 
° ical i o. — Complete w uvette 
Compensates automatica ly I Holder, cord set for use on 115 volts y 00 
for cell size i A.C, and numerous accessories ...... 


U.S. Patents Pending 


STANDARD SCIENTIFIC SUPPLY CORP. 


34 West 4th Street e New York 12, N. Y. 
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New (12th) Edition! 


Todd, 
Sanford, 
and Wells on.... 


Clinical Diagnosis 
by Laboratory Methods 


Everyone concerned with clinical laboratory 
tests will value this New (12th) Edition. It tells 
what to do and when and how to do it. Most im- 
portant, it gives the clinical significance of each 
possible test result. 


Explanations are clear and to-the-point. Instruc- 
tions for the various steps are given in sep- 
arately numbered paragraphs, in the proper 
chronological order. These instructions can be 
readily understood even by those who have not 
had extensive training in the basic sciences. 


Accuracy has not been sacrificed, however, in 
the process of simplification. Fundamental prin- 
ciples involved in each test are discussed—for 
quick understanding of the comparative import- 
ance, accuracy, and usefulness of the proced- 
ure. 


An unusually helpful feature is the Index Out- 
line of Laboraiory Findings. Diseases are listed 


alphabetically, with notes on the important lab- 
oratory characteristics of each, and with refer- 
ences to the pages on which you can find de- 
tailed information. 


For this New (12th) Edition, the section on 
hematology has been completely rewritten, and 
a great deal of new material inserted. The addi- 
tions to the section on serology make it the most 
complete and up-to-date reference of its kind. 


This edition marks the 45th Anniversary of this 
great book. Over one quarter of a million copies 
have been used. Significant evidence, we think, 
that the book has served its purpose well. 


By James Camreets Topp, Ph.B., M.D., Late Professor of 
Clinical Pathology, University of Colorado School of Medicine; 
Haw Sanrorp, A.M., M.D., Emeritus Professor 
of Clinical Pathology, The Mayo Foundation, University of 
Minnesota; and Benjamin B. Wetts, M.D., Ph.D., Professor 
of Medicine, Department of Medicine, School of Medicine, 
University of Arkansas. 998 pages, 6” x 9”, with 946 illustrations 
—197 in color on 403 figures. $8.50. 

New (12th) Edition! 


W. B. SAUNDERS COMPANY 


West Washington Square 


May 1, 1953 
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DENSICHRON 


An Electronic Densitometer 
of Exceptional Light Sensitivity 
and Unsurpassed Stability. a 


Ne. S850A Patent No. 2424933 

The Densichron consists essentially of a probe 
unit containing a photoelectric tube for detecting 
luminous flux and an amplifier to which it is con- 
nected by a flexible cable. The amplifier incorporates 
a milliammeter calibrated to indicate optical density 
from 0 to 1.5, and which can be read to 0.01. A three- 
step range switch increases the range to a maximum 
density of 4.5 with no loss in sensitivity, This repre- 
sents a maximum ratio of incident light intensity to 
transmitted light intensity of more than 30,000 to 1. 


The amplifier also produces an A.C. output 
signal, the voltage of which is a measure of the light 
intensity, and provision is made for utilizing the 
direct current of the ammeter circuit in an external 
circuit. The instrument can therefore operate either 
a control mechanism or a standard ink recorder. 


Especially Wl Adapted for 


@ PHOTOMICROGRAPHY 
@ MICRODENSITOMETRY 
@ REFLECTOMETRY 
@ COLORIMETRY 


No. 3832-A 


The outstanding feature of the Densichron is its 
patented system for magnetically modulating the 
space current in a phototube.* This is accomplished 
by applying a 60-cycle alternating magnetic field 
across the path of the electron beam, thereby deflect- 
ing the electrons from their path to the anode 120 
times per second. The output current of the tube is 
thus changed from its normal steady value to a 
pulsing, or A.C., output with a frequency of 120 
cycles per second. When the usual direct current 
output of a phototube is amplified, it is subject to 
severe zero drift necessitating frequent recalibration, 
and its response is slow. The modulated A.C. output 
from the Densichron phototube is capable of stable, 
high-gain amplification with rapid response. 

* Henry P. Kalmus and George O. Striker, Rev. Sci. Inst., 19, 
79 (1948). 


The DENSICHRON is supplied complete with a blue-sensitive light probe (or red if specified), amplifier 
with logarithmic scale meter, five measuring apertures, a cone with ¥% inch aperture, and metal support for 
the probe unit. The current consumption is 30 watts. For operation on 115 volts—60 cycle AC only. 


EACH 
$225.00 


WRITE FOR 12-PAGE BOOKLET GIVING OPERATION CURVES, RESULTS 
OF LABORATORY TESTS AND OTHER VALUABLE INFORMATION. 


Reflection Unit Accessory with Voltage Regulated Transformer—$135.00 
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Genetotrophic Disease 


HE PROGRESSIVE SOLUTION of human disease prob- 

lems during recent years has been considerably 
advanced by the generous financial support of numer- 
ous organizations. Grants-in-aid to investigators, many 
of whom are located at widely separated universities 
and small research foundations, have stimulated a 
multiplicity of viewpoints and methods of approach. 
When investigators are free to select and pursue the 
research of their choice, the development of such con- 
cepts is favored. In smaller laboratories, long-range 
programs along fundamental lines tend to develop, 
since there is no immediate urgency for clinical ap- 
plication. 

In this laboratory a new research approach to the 
cancer problem has been based upon Roger J. Wil- 
liams’ concept of genetotrophic disease, which, though 
stemming from hereditary roots, is alterable by nutri- 
tional means. Recent advances in biochemical genetics 
have established a firm theoretical foundation for this 
concept. Nutrition plays an important role in a num- 
ber of pathological conditions, including cancer, and 
our own work has shown that nutritional factors ean 
alter susceptibility to cancer. 

We are now investigating the fundamental nature 
of resistance to transplantable tumors. From deter- 
minations on the urinary constituents of large num- 
bers of similar animals we are establishing the skele- 
tal metabolic patterns of individual rats whose tumor- 
susceptibility status is known. We have found that 
in our closely bred strain there are significant differ- 
ences in excretory patterns between tumor-resistant 
and tumor-susceptible individuals. It is not essential 
to use strictly homologous strains, although obviously 
the more highly inbred the animals, the more similar 
their metabolic patterns. Utilizing the pattern so es- 
tablished for each individual, we are attempting to 
enhance the resistance of susceptible animals. 

Once the prime factors in the metabolic pattern of 
laboratory animals can be determined with the aid 
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of techniques such as multiple factor analysis, it 
should become possible to apply scientifically selected 
procedures to humans. Once these preliminaries are 
accomplished, the suggestion of Dr. Toennies in a 
recent communication in THe Screntiric MONTHLY, 
that a clinical study be made, becomes practical. 
Reduced to a cellular or enzymatic basis, it is prob- 
able that a great number of pathological conditions 
have their roots in metabolic malfunction. Although 
all these metabolic processes operate within the ge- 
netic framework of the individual, it is apparent that 
many should be susceptible to attack by nutritional 
means—in a very broad sense. It is quite likely, there- 
fore, that the genetotrophie disease concept may be 
applicable to a very diverse group of illnesses in ad- 
dition to aleoholism, mental disease, and cancer. This 
may well be the most practical approach to the in- 
vestigation of degenerative diseases and to the entire 
problem of geriatrics, and may make possible pre- 
ventive treatment before extensive and irreparable 
damage has occurred. In effect, man’s life span could 
be prolonged to more nearly its theoretical length, 
and at the same time this would help solve one of the 
great problems of our time; namely, the premature 
deterioration of the human individual. The prolonga- 
tion of human creative productivity for even a short 
time would prevent untold cultural and economic Joss. 
A more immediate application would be to use the 
technique for selecting individuals able to withstand 
adverse environmental conditions—an important con- 
sideration in national defense. In addition, it would 
make possible prophylactic treatment of individuals 
against the deleterious effects of adverse environ- 
ments, as well as those of aging. The possibilities in- 
herent in the ramifications of the genetotrophie dis- 
ease concept are limited only by the ingenuity of the 
investigator. 
Roy B. Merrerp, JR. 
Joun B. LOerer 
Southwest Foundation for Research and Education, 
and Trinity University, San Antonio, Texas 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
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_ All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
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Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
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Clear-chie age 


aly our best friends don’t know you by 
your first name—it's time to choose an 
identifying nickname. That's exactly what we 
did when we found we were being mixed up with 
newer companies named Nuclear Something- 
or-other. Imitation may be flattering, but it 
also breeds confusion. 

Nuclear-Chicago is the new trade name 
adopted by Nuclear Instrument and Chemical 
Corporation of Chicago to positively identify 
its products and services, and to eliminate 
coulatlen in the minds of our friends. 

Remember Nuclear-Chicago—not just Nuclear 
—when you think of precision instruments for 
radioactivity measurements, and helpful serv- 
ices like the new Nuclibadge personnel 
protection system. 


NEW FILM BADGE SERVICE 


Coincidentally with the new trade name, 
Nuclear-Chicago is also announcing its new 
film badge service for personnel protection. 
This service supplements the pocket chambers 
now available to provide a complete service 
for every radioisotope user. 

Two types of service are available on a sub- 
scription basis: 

1. The is Nuclear- 
Chicago's complete film badge service for accu- 
rate interpretation of gamma and X-ray ——_. 
The exclusive Nuclibadge has an open window 
for estimating beta exposures, with a special 
design feature to minimize the back scatter 
error found in other badges. 

Lightweight plastic badges are furnished in 
three colors on a rotating weekly basis. Nuclear- 
Chicago takes care of processing, interpreting, and 
reporting dosages quickly. On request, excessive 
exposures are reported immediately by telegram. 


District Offices: New York, N.Y. Export Department: 
Los Angeles, California 13 East 40th Street 
Silver Spring, Maryland New York 16, N.Y 
Cable Address: Arlab, New York 


4 New Name and a New 


chicago 


2. For those already using Oak Ridge type 
badges, Nuclear-Chicago offers a special service 
to supply identified film packets each_ week 
and handle processing, interpreting, and re- 
porting on these film packets. 


COMPLETE PROTECTION 
Under both types of service, itive identif- 
cation of the wearer is provided on both the 
outside of the film packet and on the film 
emulsion. With three or more badges, one 
blank control badge or packet is provided 
without extra charge. 

In addition, only Nuclear-Chicago guarantees 
measurement of accidental exposure to large 
amounts of activity. Each film packet contains 
an exclusive high range “catastrophe” film 
which is processed only in case of high expo- 
sure of lower range films. 

An additional Nuclear-Chi feature is 
the availability of any number of badges. There 
is no minimum quantity required. 


AUXILIARY SERVICE 


Part of the standard procedure for film inter- 
— is the aac of five calibrated 

lms with each group of films to assure accu- 
rate interpretation of dosages. When requested, 
and at additional cost, an extra set of calibrated 
films will be processed with the films, used for 
interpretation, and shipped to the subscriber 
when the films are returned. 

Complete information on the new film 
badge service will gladly be sent on request. 
Address inquiries to Film Badge Service, 
Nuclear Instrument and Chemical Corporation, 
237 West Erie Street, Chicago 10, Illinois. 


FOR NUCLEAR RUMENTATION 


Science, Vol. 117 


— 
4 
1 
Goo 
ing 
$20 
surp 
in fi 
Serv 
= 
TRY 
You're 
full, 
star, 
Stock 
Sat 
| SLIDE 
you ne 
Stock 
SIMPLE 
trateg 
items, 
Stock 
Stock 
Stock 
nis NON.4 
1.15/16 
and tr 
4 Has a | 
<i" 
4 
— 
May 


AMAZING! 
Double Utility! 
Combination 
15X TELESCOPE 
and 35X Erecting 
MICROSCOPE 


infinity. Microscope has 3 element, color corrected objective—image is 
erect—just as your eye sees it—not upside down as in an ordinary 
microscope. Ramsden eyepiece with coarse or fine focusing. Gives you 3” 


only because we utilize some very high grade war surplus parts in 


110”. Telescope instantly adjustable in height from 3” to 14”. 


$29.50 Postpaid 


scope or microscope. Telescope 
objective lens is achromatic, 


CHECK, MEASURE, INSPECT with this HANDY 


COMPARATOR 


#O 220507090 


*O 


Your Chance to Own a Very Fine Instrument 


IMPORTED MICROSCOPE 


100, 200,300 Power ONLY 


Good optical qualities. Fine focus- 
ing. Cretainly not the equal of s 95 
Pstpd. 


$200 instrument but definition is 


FAST and ACCURATE 
MEASURES ... On Small Parts . . . Small Dimensions 
ANGLES irst time available at such low price! EDSCORP 
RADII COMPARATOR. Fine, 
CIRCLES treats parts Us chock inyoute, on 
LINEAR gauges—to check threads, chamfers, 


DIMENSIONS holes. optical work for checking flaws 


h as seeds, pits and 
surprisingly clear and good . in both eee ahem 
in fect amazingly so at this price. 3 inches and milli- in determining width of 
Serviceable construction. The meters cussing at ground glass. Instrument comes in pro- 
greatest microscope bargain on the RACK & tective le case, Money back guarantee. 
PINION $22.50 Postpaid 
pcre completely - REVOLVING NEW! 30 POWER TELESCOPE 
your money will be refunded in ADJUST A >> Complete with Tripod Unuseal Suseaia Price 
MIRROR A beautifully made, ith dozens of 
JUARE uses. Spots 22 cali bullet at ‘ou can see 
Instrument comes packed tn (ayer gh the craters on the moon-——observe, close up, birds, animals, 
sturdy, hard wood case. 2-5/8”) with ete., see ships far out at sea. Excellent for amateur astron- 
omers. All metal body—focuses from approx. 40 ft. to in- 
Stock No. 70,008- e finity. Achromatic objective—40 mm. dia —outside surface low 
on $14.95 Postpaid reflection coated. Smooth slide focusing eyepiece. Eye-lens out 
side surface coated. Lens erecting system. Images right side up. 
LOOK Sturdy tripod 8%” high. Can be used also for camera. Max. 
ARGAINS! length 26%”. Barrel dia. approx. 1%”. Weight 1% Ibs. 
SLIDE | PROJECTOR SETS—Consist of all Stock No. 70,018-W Only $21.95 Postpaid 
Stock #4029-w. ng size projectors: a HAND SPECTROSCOPE 


244" $8.35 Pi 


SO MUCH for SO LITTLE! 


An amazing offering at only one-half the 
usual cost for an instrument of this type. 
Direct vision—used to test your filters or for 


quantitative or qualitative work in photography. Comes in pr ive carrying case. 

SIMPLE LENS KITS! — Kits include plainly written, illus- Stock Wo. $32.50 Postpaid 
items. Dartlet Showing how you can build lots of ‘optical 

RE these lenses in experimental optics. building PREPARED MICROSCOPE SLIDE SETS 10 Slides in Set—Standard Size 

Stock 2-W ES. power Microscopes, ete. Steck We. 40,006-W Vegetables (Per Set) $2.50 P.P. 

1.00 Postpaid Stock No. 40,007-W Animals (Per Set) $2.50 P.P. 

Stock en cs ja,.. 5.00 Postpaid Stock No. 40,008-W Micro-Organisms ............. (Per Set) $3.00 P.P. 


00 Postpaid 


into 100 parts. Val. $5.00 


and transmits a ew ects epocoummetety 50%  scale—1 mm. long divided into units of 0.01 mm. Val. to $10.00. 
Has three-1 pproximately 50%. No light is absorbed. Stock 430,036-W $4.00 Pstpd. 
which accomplishes non- qbeorption. REVOLVING WOSEPIECE——Importedi Triple and quadruple. For Standard size 


Stock 2¢30,037-W ... Triple ...... $11.00 Pstpd. 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Stock |. Quadruple «++ $13.50 Petes. 


\Write for FREE ORDER BY STOCK HO. 
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A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a“one stop” source of 
supplies required in biological and microbio- 
logical research. 


It lists Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 
of Biochemicals for Investigational Use. 


PRICE List 


SPECIAL 
PRODUCTS 


jor 
RESEARCH 


MOLOGICAL 
MICROBIOLOGICAL 
BACTERIOLOGICAL 

BOCHEMICAL 
NUTRITIONAL 


Write for Your 
Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


® 60 LABORATORY PARK ° 


CHAGRIN FALLS, OHIO 


NARROW BAND Typical jission curve of a M 


Itilayer Interference Filter 


MULTILAYER:—Bandwidth gen- 
erally less than 70 A. Peak trans- 
mission above 70%. Supplied 
from stock for mercury green at 
5461 A, sodium D at 5890 A, 
hydrogen alpha at 6563 A, and 1 


8 
T 


TRANSMISSION IN PERCENT 


lithium red at 6708 A, with var- 4000 


iance from +30 A to —10 A. WAVELENGTH IN ANGSTROMS 


Available on longer delivery at 

most wavelengths in the visible = 
region. Provided in 2” and 1”: 

squares, at $50 and $30. 


STANDARD:—Bandwidth approximately 150 A. BIREFRINGENT: — Custom-built filters 


Peak transmission from 5% to 35%, depending 
on wavelength. Stocked for most wavelengths from 


of the birefringent type are available on 


3300 to 10,000 A, with peak variance of +50 A. special order, to bandwidths as low as 1 
Provided in 2” squares, at $25. Angstrom. Prices on request. 


39 UNIVERSITY ROAD CAMBRIDGE 38, MASS. 
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“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


paraffir: knife 
J. makes work with paraffin-embedded tissues quick 

‘ and easy. Great for cutting large blocks into small 
ones; for mounting blocks on a microtome object 
disc; for squaring up blocks; for separating ribbons 
in a water bath . . . Hollow stainless steel handle 
doesn't heat up — easy to keep knife at the right 
temperature. When not in use lay knife in saddle 
rest—Blade UP indicates knife hot; Blade DOWN, 


110 Volts AC - DC knife cold. 


25 Watts 
téchnicon microstide dryer 


\\ delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


Technicon water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
\y day-in, day-out. And it's easy to see your sections 
i . against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 


lolproof finish. x 
THE TECHNICON COMPANY 


215 East 149th Street, New York 51, N. Y. 
Send me literature and prices on 


Technicon Paraffin Knife 
Technicon Microslide Dryer 
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Routine clinical analysis 


Macro-preparative work 


Ld 


Electrophoresi h & lysi Diffusion G turbidity measurements 
Mechanical dialysis 


Both models of Aminco Electrophoresis Apparatus constitute 
complete electrophoresis laboratories in single, compact units. 
They incorporate precise schlieren optics in an air-conditioned 
space, automatic integral refrigeration system, built-in line- 
voltage-regulated and current-stabilized high-voltage power 
supply, rapid internal dialysis facilities, and temperature-regu- 
lated water bath. 


Aminco-Stern universal re- Aminco portable model for 
search model for large out- routine research and clini- 


cal use on a smaller scale. 


BULLETIN 2175-K BULLETIN 2281-K 


AMERICAN INSTRUMENT COMPANY, INC. 
Silver Spring, Maryland ¢ In Metropolitan Washington, D. C. 


A new approach 
to the 


introductory course HUMAN BEHAVIOR: 


in psychology § Psychology as a Bio-Social Science 


by LAWRENCE E. COLE, Oberlin College 


A course in general psychology geared to the objectives of 
undergraduate instruction. 


This carefully structured, closely interrelated survey of 
behavior shows the interplay of forces between the individual 
and the culture. Material is drawn from the fields of medi- 
cine, sociology, anthropology, and the humanities, as well as 


World Book Company the literature of psychology. 


Yonkers-on-Hudson, New York 


2126 Prairie Avenue, Chicago 16 Write for full information 
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@ Cut from machine drawn 
flat strips of precision 
controlled thickness 


@ NOW OFFERED AT REDUCED 
PRICES BECAUSE OF LOWER 
PRODUCTION COSTS 


Showing , 0z. round wooden boxes and carton 
containing twelve oz. boxes (6 ounces) 


NON-CORROSIVE, RED LABEL 


MICRO COVER GLASSES 


Cut, selected and packed in Philadelphia from the same excellent Chance micro sheet 
sold by us with great satisfaction continuously since 1902, improved from time to time, but 
now mechanically drawn in strips, which method of production offers the advantages 
of flatness and precision controlled thickness as compared with former method of hand 
blowing. Offered from stock in a wide variety of thicknesses, sizes and shapes—see pp. 
887 and 888 of our catalogue. Outstanding characteristics are: 


@ High resistance to attack by moisture 
@ Freedom from brittleness 
@ Flatness 
@ Precision controlled uniformity of thickness 


oz Per oz 
Per in 6 of in 144 
ounce *carton assortments 
7020. SQUARES, No. 1, 18 mm, 22 mm and 
7022. CIRCLES, No. 1, 18 mm, 22 mm and 
7024. RECTANGLES, Small, No. 1, 22 x 30 
mm up to and including 22 x 50 mm 1.96 1.76 1.47 
7024. RECTANGLES, Large, No. 1, 24 x 50 | 
mm and 24x60 mm ............ 1.98 1.78 1.49 
7024. RECTANGLES, Large, No. 1, 35x 50 
mm up to and including 48 x 60 mm 2.52 | 2.27 1.89 
ONE 1.98 1.78 1.49 
* One size, shape and thickness only. 


ARTHUR H. THOMAS COMPANY 
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LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA. - 
Teletype Services: Western Union WUX and Bell System PH-72 
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Reduced 
Reduced Monosodium 
Oxidized 


Alcohol Dehydrogenase 


2x crystallized from yeast 


available at reduced prices 


COZYMASE I 


75% pure 
95% pure 


WORTHINGTON BIOCHEMICAL 
SALES CO. 


Frezhold, New Jersey 


For simplicity of operation and 
maintenance, also for 


AMecuracy 
Versatility 


PHOTOVOLT pH Meter Mod. 125 


pe ed 3 ordi radio batteri 


Complete with electrodes and batteries $145.— 
Write for literature to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


The Reco 
CHROMATOGRAPHY 
DRYING OVEN 


Amechanical convection oven 
designed for heating paper 
chromatograms. 


The Reco 


CHROMATOCAB 


For two dimensional paper 
chromatography, using stand- 
ard filter paper sheets 18% 
by 22% in., or smaller. 


DEPT. S - 


10 


RACKS 


> Stainless steel or glass for one 
dimensional chromatography. 


} INDICATOR SPRAYS 
fir For application of indicators to 
/ chromatograms. lo 


All stainless steel spring clips for ~ _ 


holding chromatograms to glass rods ~ 


— SOLVENT TROUGHS 
4 For use in chromatocabs 


= of one-dimensional racks. 


ALSO AVAILABLE: 


Densitometers . 
for quantitative deter- 
minations on paper 


Ultraviolet Lamps 
Pyrex Disc Chambers 
Micro Pipets 
Desalters 


A General Catalogue 
of the RECO Line of 
Paper Partition 
Chromatographic 
Equipment Is 
Available on Request. 


\ 


} 
1135 THIRD STREET, OAKLAND 20, CALIFORNIA - TWINOAKS 3-0556 
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8-526 Machlett 
Auto-Burette 
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Check these features! 
@ Completely Automatic — self- 


setting at the zero point. 

@ Easy to Operate — one stopcock 
controls all action. 

@ Operates on One Air Vent — 
single opening guarded by soda lime 
tube gives maximum protection 
against contamination. 

@ Gravity Filled — no error due to 
air bubbles even with viscous sub- 
stances. 

@ Costly Breakage Reduced — 
heavy tripod stand gives ample sta- 
bility. 


8-526 Auto-Burette made of “Pyrex’’ brand 
to Bureau of Standards’ speci- 


ications. Complete with Stand, ring and clamp. 
Burette Sub- 
Cap.,mi. mi. divisi Price 
500 2 0.01 $22.50 
1000 5 0.02 23.75 
1000 0.05 23. 
1000 10 0.05 25.00 
2000 25 0.10 27.00 
2000 50 0.10 28.50 


fi 


71-645 Machlett Auto-Pipette 


@No Waste — overflow solution 
returns to reservoir. 

@ Available in All Sizes — in ad- 
dition to standard sizes listed below, 
both burettes and pipettes can be 
made precisely to your specifications. 

@ Auto-Burettes Also Available 
with TEFLON Stopcock 
Plugs. 


c and, ring and 
clamp 
Reservoir Pi 

Cap.., Cap., mi Price 

1000 5 $20.50 

1000 10 21.50 

2000 25 23.00 

2000 50 24.00 


Prices F.0.B. New York, N. Y. 
Without stand, support ring and clamp, deduct $4.50 from above prices. Both Auto 
Pipette and Burette are available in amberized glass at slightly increased price. Auto- 
Burette is also available in Schellbach type tubing at slightly increased price. Add $15.00 


to prices listed for Auo-Burette with Teflon plug. 
For detailed information write for Bulletin A-B. 


E. MACHLETT & SON 


ESTABLISHED 1807 
Laboratory APPARATUS SUPPLIES + CHEMICALS 
220 East 23rd Street: New Yor« 10,N.Y. 
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Faster...Simpler...Economical too! 
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ISOTOPIC TRACERS IN BIOCHEMISTRY AND PHYSIOLOGY = 

By Jacos Sacks, University of Arkansas. 333 pages, $8.50 sun a 

In an integrated treatment presented by subject rather than isotope, this book familiarizes student, o 

laboratory worker, and physician with isotopic tracer techniques and their scope in biology. In- tion | 

formation is included on nature of radioactivity, methods of detection and measurement of radio- a dis 

active and heavy stable isotopes, dynamic state of body constituents, and details of intermediary detect 

metabolism. pore 
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PSYCHOANALYTIC THEORIES OF PERSONALITY - 

By Geravp S. Bium, University of Michigan. McGraw-Hill Publications in Psychology. 219 AD 

pages, $3.75 inten: 

is usu 

This new text seeks to present descriptive yet concise accounts of expert psychoanalytic opinions in the 

on personality development, organized according to age levels. Exposition is factual and objective. tent 

In addition to the consideration of leading opinions, the author includes a section of “Notes” at The i 

the end of each chapter, giving brief resumes of existing experimental data, suggested evidence = 

from related fields, inconsistencies, and overlapping views. hoon 

evide! 

to th 

tl 

INTRODUCTION TO GEOMETRICAL AND PHYSICAL OPTICS se 
By JosepH Morcan, Texas Christian University. 450 pages, $6.50 

This new text develops the basic principles of geometrical and physical optics, illustrates with Ay 

typical applications, and introduces methods of analysis and exactness of thought. The treatment bide 

is designed to fill the needs of the physics major as well as the student who seeks a general compre- Calif 

hensive treatment of the field. Each chapter ends with a carefully selected set of problems. mf 

obser 

syste 

TEXTBOOK OF HISTOLOGY. New 2nd Edition oe 

By Jose F. Noniwez, and Wittiam F. Wrnote, Baxter Laboratories and the University of In 

Pennsylvania. In press = 

tally 

A major revision of this elementary text, the book offers a concise presentation of the fundamental it os 

facts on the finer structure of the mammalian body including man. A greater emphasis is given to table 

functional aspects and to correlation of minute structure with established physiological concepts. a eye 

Discussions on controversial issues have been added. od 

“An 

the d 

of th 

Send for copies on approval cusse 

Effec 

McGRAW-HILL BOOK COMPANY, INC. | k: 

330 WEST 42m STREET, NEW YORK 36, N. Y. = 
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NATIONAL ACADEMY OF SCIENCES 


Abstracts of Papers Presented at the Annual Meeting 
April 27-29, 1953, Washington, D. C. 


Magnetic Fields of the Sun 


Harold D. Babcock and Horace W. Babcock 
Mount Wilson and Palomar Observatories 


Magnetograms of weak fields on the surface of the 
sun are being obtained daily. The campaign on this prob- 
lem, initiated in 1912 by George E. Hale, has resulted 
in the development and application of superior diffraec- 
tion gratings yielding a resolving power of 600,000 and 
a dispersion of 11 mm/A, as well as a photoelectric 
detector for minute Zeeman effects that is free of sys- 
tematic error. These, in combination with an alternating 
electro-optic analyzer and a scanning system, permit 
conformal magnetic mapping of the sun’s disk in a pat- 
tern of 19 or more parallel traces with a sensitivity of 1 
gauss. Daily records cover 8 months, and observations 
are planned for the complete solar cycle. 

A variety of bipolar or complex multipolar fields of 
intensity from 2 to 30 gauss and having a fine structure 
is usually found in heliographiec latitudes up to + 40°, even 
in the absence of visible sunspots. The intensity and ex- 
tent of the solar magnetic fields vary from day to day. 
The fields precede and follow the appearance of visible 
spots. Occasional weak but extensive unipolar magnetic 
areas are observed in low latitudes. Special attention has 
been given to high latitudes above + 60° where there is 
evidence of a weak but persistent dipolar field opposite 
to that of the earth. The mean polar intensity is ecur- 
rently of the order of 5 gauss, and the dipole moment 
is estimated to be approximately +2 x 10" gauss em’. 


eecopic Studies of the Association 
Amides in Solution 


Richard M. Badger and Hector Rubalcava 
California Institute of Technology 


To clarify some apparent anomalies in the infrared 
observations on polypeptides and related substances, a 
systematic investigation of the simpler amides is being 
made. Part of a detailed study of the amides in solution 
will be reported. 

In the region of the fundamental N—H frequencies in 
the infrared the lower unsubstituted amides show essen- 
tially identical spectra. In carbon tetrachloride solution 
itecan be shown that the five spectral components attribu- 
table to associated molecules must be due to one species, 
acyclic dimer. The enthalpy decrease on association is 
7900 cals/mole of dimer, or 3950 cals/N—H ....0O 
hydrogen bond. 

An interpretation is given of the complex structure of 
the dimer spectrum, and differences between the spectra 
of the unsubstituted and N-substituted amides are dis- 
cussed in relation to structure. 


Effects of Early Experience on os 
Responses in Male Rats 


Frank A. Beach and Jerry Kagan, Yale University 
Male rats were maintained in individual living cages 
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from 36 days of age until the end of the experiment. 
During the ‘‘Conditioning Period’’ (36th-98th day of 
age) the animals were divided into four groups and 
given different kinds of experience. Males in Group I 
were exposed once each week to a receptive female of 
their own age, Group II rats were exposed at weekly in- 
tervals to a second male, members of Group III were 
placed once a week in the empty observation cage, and 
Group IV animals received no conditioning. Beginning 
at 99 days of age, all rats were given a series of ‘‘ Critical 
Tests’’ with a receptive female. In these tests the groups 
did not differ significantly with respect to the number 
of males displaying some copulatory behavior, but the 
complete mating pattern, including ejaculation, was more 
than twice as frequent for the males lacking previous 
contact with other rats (Groups III and IV), than for 
animals that had been exposed to either males or females 
during the conditioning period (Groups I and II). 
Analysis of the data indicated that patterns of social 
behavior that had been formed before complete mating 
was physically possible tended to persist in adulthood 
and partially to inhibit the normal sexual responses. 


Synthesis of the Aspartic and Glutamic Families 
of Amino Acids by Escherichia coli 


E. T. Bolton, R. Britten, and D. B. Cowie 
Carnegie Institution of Washington, Washington, D. C. 


The patterns of amino acids synthesized from aspartic 
or glutamic acids are characteristic and comprise two 
well-defined families. Relationships between the families 
and among the members of each have been worked out. 
For this purpose the isotopic competition method has 
been extensively employed. This method takes advantage 
of the fact that labeling of an amino acid, which ordi- 
narily occurs when cells are grown in simple media con- 
taining a tagged molecule, may be specifically suppressed 
by supplementing the medium with an appropriate me- 
tabolite. Various cultures have been prepared in this 
way and analyzed. Specific radioactivity measurements 
have been made on the amino acids isolated from E£. coli 
proteins, and appropriate degradative procedures em- 
ployed to determine the intramolecular location of tracer 
isotope. The synthetic sequences found are shown in the 
scheme below: 


proline 
glutamic acid 


arginine 


aspartic acid —> (homoserine) — threonine — isoleucine 


lysine methionine 

The sequences are practically irreversible, although in- 
tereconversions between aspartic and glutamic acids 
occur. The amino acids shown constitute nearly 60% of 
the protein of E. coli and account for 90% of the polar 
side chain amino acid residues. 
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A General Explanation for the Superficial 
Aspects of Existing Organic Reefs 


Preston E. Cloud, Jr., U. S. Geological Survey 

A general explanation is possible for the superficial 
aspects of existing organic reefs. This involves the effects 
of a recent 6-ft net fall of sea level, coupled with slight 
recovery from the lowest point of fall. Evidence for the 
6-ft fall is found in all tropical oceans. Its cause is seen 
in renewed growth of ice caps since the postglacial 
optimum. 

The surfaces of reefs that lay within 6 ft of sea level 
when the 6-ft fall began were subject to truneation by 
wave erosion and ordinarily support few reef-building 
organisms today. Conversely, present sites of most 
flourishing reef surfaces must then have been more than 
6 ft below sea level. The low ridge of coralline algae 
peripheral to many reefs is believed to have grown up 
from the beveled outer margin with decline of bench 
reduction and initiation of sea-level recovery. Such fac- 
tors may also stimulate local renewal of coral growth, 
especially at reef margins. Tectonic influence locally 
alters the general scheme. 

The comb-tooth pattern of radial grooves and spurs 
at reef fronts is attributed primarily to abrasion by 
undereurrents, especially during reduction of elevated 
reef surfaces. The preponderance of groove systems off 
windward reefs is related to preponderance of reef islands 
to windward. Surf-driven water, barred from the lagoon 
by islands, streams seaward in detritus-laden under- 
curreats that furrow the reef margin. Organic overgrowth 
in the noneroding parts of surge channels later obscures 
the primary erosional effects. 

The abundance of habitable low reef islands is also 
attributed to the 6-ft eustatic fall. If present world tem- 
perature increase continues, however, most such islands 
will disappear again beneath a rising sea in 1000-2000 
years, 


The Physiology of the Gastric Antrui 


Lester R. Dragstedt and Edward R. Woodward 
University of Chicago 


Previous studies have indicated that the antrum of the 
stomach provides a hormone for the stimulation of gastric 
secretion, When the antrum of the stomach is excised in 
dogs, gastric secretion falls off to a low level, but if the 
antrum is transplanted into the colon as a diverticulum, 
a sustained hypersecretion of gastric juice is produced. 
The development of tension within the antrum as a re- 
sult of peristalsis stimulates gastric secretion, whereas 
the application of acid solutions to the antrum mucosa 
causes inhibition. The possible significance of these 


findings in the regulation of gastric secretion is dis- 
cussed, 


Preliminary Observations of the Geographical 
Distribution of Auroras in Alaska 


C. T. Elvey, Harold Leinbach, and Joan Hessler 
Geophysical Institute, University of Alaska 


8. Chapman has pointed out that a new type of diagram 
showing geographical incidence (overhead occurrence) 
of auroras, as contrasted with Fritz’ diagrams showing 
the geographical distribution of frequencies of auroral 
visibility, is needed for theoretical studies. 

A program has been set up in Alaska to gather such 
data and this paper presents a summary of the geo- 
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graphical distribution obtained from previous auroral 
observations, along with those that have been obtained 
to date on this program. 

A proposed system for the collection of data on a 
worldwide basis and the recording of this data on 
punched cards is presented. 


Exsolution Phenomena and the Magnetic 
Properties of Rocks 


John W. Graham 
Carnegie Institution of Washington, Washington, D. C. 
Physical and chemical properties of several Pre- 
Cambrian diabase dikes having magnetizations opposed 
to the earth’s present magnetic field were studied in an 
effort to account for the inverse magnetization. The 
magnetically separable material is an intimate admixture 
of at least three mineral species: magnetite and mag- 
hemite (both strongly ferromagnetic) and ilmenite 
(essentially nonmagnetic). Experiments to duplicate the 
magnetic behavior of these rocks during their initial 
cooling cannot be made owing to the nonreversible con- 
version of maghemite to hematite at elevated temperature. 
Maghemite originated in these rocks by low-temperature 
oxidation of primary magnetite. Magnetization experi- 
ments show that the inverse magnetic moment must be 
attributed to particles having high coercive force, and 
that there is present, in addition, a significant quantity 
of essentially demagnetized ferromagnetic material, 
These observations make it seem reasonable to think that, 
when these dikes were injected, the earth’s magnetic 
field had its present-day sense, and the reversal of the 
magnetization resulted from the partial oxidation of a 
primary magnetite that during cooling had been minutely 
subdivided by ilmenite exsolution lamellae; the mag- 
hemite developed within the magnetite and acquired an 
inverse magnetization from the fringing external fields 
of surrounding magnetite particles still magnetized in 
the original direction; the moment of the sample was 
thus gradually built up in the reverse direction as the 
larger particles of magnetite were oxidized and demag- 
netized. Based on this mechanism, « number of ways 
ean be proposed by which sediments, deposited with the 
earth’s field in its present-day sense, can ultimately ae- 
quire an inverse magnetization. 


Learning by Rhesus Monkeys on the Basis of 
Manipulation-Exploration Motives 


Harry F. Harlow, University of Wisconsin 


Psychological motivational theory has emphasized the 
importance of internal drives as motivational meeha- 
nisms. There is every reason, however, to believe that 
exteroceptive stimuli provide just as basic and important 
motivational sources as the internal drives. These ex- 
ternally elicited motives are deseribed by such names as 
curiosity, manipulation, exploration, and play. 

Discrimination learning, based on manipulation mo- 
tives only, has been demonstrated in monkeys. A metal- 
covered panel holding five pairs of differentially colored 
serew eyes, one color correct, the other incorrect, was 
presented to three rhesus macaques. The correct screw 
eyes were removable, the incorrect serew eyes were fixed 
and immobile. The monkeys showed progressive and sta- 
tistically significant improvement in the day-to-day per 
formance on 7 problems, each tested for 4 days. Further- 
more, there was no indication of loss of motivational 
strength throughout 35 test days. 
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Discrimination learning by monkeys was also demon- 
etrated on the basis of visual exploration. The monkeys 
were placed in a dimly illuminated cage covered by a box 
with two windows so designed that they could be covered 
by differentially colored ecards. Selection by the monkey 
of the incorrectly colored window produced no effect; 
selection of the correct window was rewarded by per- 
mitting the animal to look through the window for a 
30-see period. 

All the monkeys learned color discriminations and in 
one test showed no diminution of visual exploration 
strength throughout a 4-hr period of continuous testing. 


Electrical Responses to Illumination of 
Isolated Visual Receptor Elements 


H. K. Hartline, E. F. MacNichol, Jr., and H. G. Wagner 
Jobns Hopkins University, Baltimore, Maryland, and 
Naval Medical Research Institute, Bethesda, Maryland 

Excitation of the eye by light is accompanied by an 
alteration of the electric potential difference measured 
across the layer of visual receptors (retinal action po- 
tential). The relation of this action potential to the dis- 
charge of optic nerve impulses has been studied in single 
receptor units (ommatidia) dissected from the eye of 
an invertebrate (Limulus). Electrical responses to light 
have also been observed in receptor units by means of 
very small micropipette electrodes thrust into the re- 
ceptor elements. Apparently, such an electrode often 
enters one of the sensory cells of the ommatidium; we 
then observe a resting polarization that is altered by 
illumination of the ommatidium. Two types of response 
to light have been observed: rapid, spikelike fluctuations 
in potential, synchronous with the impulses discharged 
in the nerve-strand from the ommatidium, and slower, 
steady depolarizations (pipette electrode becoming less 
negative with respect to the outside medium). When both 
types were present at the same time, the amount of 
depolarization was linearly related to the frequency of 
the spikes. Often, however, elements were found in which 
a discharge of spikes occurred in response to illumination, 
with no perceptible depolarization. In other cases, de- 
polarization took place without any spikes being dis- 
charged. Inhibitory effects have also been observed when 
nearby areas of the eye were illuminated. 


A Neutron Diffraction Study of Magnesium Ferrite 


J. M. Hastings, L. M. Corliss, and F. G. Brockman 
Brookhaven National Laboratory, Upton, Long Island, 
and Philips Laboratories, Inc., Irvington-on-Hudson, 
New York 

Neutron diffraction patterms have been obtained for 
polyerystalline magnesium ferrite. Magnesium ferrite, a 
ceramiclike material, is ferromagnetic at room tempera- 
ture. Néel has proposed a theory based on an uncom- 
pensated antiferromagnetism, or ferrimagnetism, which 
aecounts for the observed magnetic behavior of the fer- 
rites. The diffraction patterns which we obtain consist 
of a superposition of coherent nuclear and magnetic 
seattering, which may, however, be separated by means 
of a suitably oriented external magnetic field. The analy- 
sis of the nuclear scattering permits a simultaneous 
determination of the degree of inversion, which for the 
specimen used is 0.88+0.01, and the u-space group 
parameter to which the value 0.381+ 0.001 is assigned. 
The magnetic scattering ean be accounted for only if 
one assumes antiferromagnetic coupling of the magnetic 
ions and is found to be in good quantitative agreement 
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with the Néel model. The form factor for the magnetic 
scattering is, within experimental error, identical with 
that previously obtained for nickel ferrite. The predicted 
saturation magnetization based upon the diffraction data 
is in very good agreement with the experimentally meas- 
ured value. 


Serological Reactivity of Synthetic Polyglucoses 


Michael Heidelberger and Alan C. Aisenberg 
College of Physicians and Surgeons, New York 


Synthetic polyglucoses, prepared by heating glucose in 
the presence of condensing agents, were found to give 
specific precipitates with antibodies in a number of anti- 
pneumococeus horse sera. Qualitative tests were particu- 
larly strong in antisera to pneumococeal Types II, IX, 
XII, XX, and XXII. Quantitative analyses demonstrated 
that type-specific antibodies and antibodies to the 
species-specific ‘‘C’’ polysaccharide were responsible for 
the reactions. From one third to one half of the antibody 
could be precipitated from antisera to Types IX, XII, 
XX, and XXII by the fractions most easily separable 
from aqneous solution by means of aleohol and there- 
fore presumably those of largest molecular size. Frae- 
tions obtained at higher concentrations of alcohol, or 
degraded by means of partial hydrolysis, precipitated 
less antibody and gave precipitates in fewer antisera 
than the first fractions. Two bacterial dextrans and a 
partial hydrolytic product of a dextran gave somewhat 
similar reactions. Chemical implications of the data are 
discussed. 


Immunological Specificity of Polyglucoses of 
Plant and Animal Origin 


Michael Heidelberger, Alan C. Aisenberg, Gerti T. Cori, 
W. Z. Hassid, and Eugene Pacsu 
College of Physicians and Surgeons, New York, Washington 
University School of Medicine, University of California, 
Berkeley, and Princeton University 

Glyeogens from corn, oysters, rat liver and carcass, 
rabbit liver, and dog liver gave specifie precipitates in 
the cold with antibodies developed in the horse to the 
pneumococeal Types II, IX, XII, XX, and XXII. These 
sera were also the ones which reacted most strongly 
with synthetic polyglucoses and dextrans. Saliva destroyed 
the serological reactivity of corn and oyster glycogens, the 
only ones so tested. Amylopectins and a limit dextrin 
also gave precipitates, but of smaller size. Unstable 
amylose solutions prepared by solution of amylose in 
alkali, neutralization, and dilution precipitated normal 
sera nonspecifically, but appeared to give heavier pre- 
cip'tates in antisera to pneumococeal Types IX, XII, 
and XXII than in other sera. Quantitative, as well as 
qualitative, data on the reactions are given. Limited 
deductions appear warranted as to the relation between 
chemical constitution in the polyglueose group and 
immunological specificity. 


The Worldwide Gravity Program 
of the Columbus Group 


Weikko A. Heiskanen, Obio State University 

The primary objectives of geodesy are the determina- 
tion of the dimensions of the best reference ellipsoid for 
the earth and the establishment of accurate control points 
for map making. The triangulation in conjunction with 
astronomical observations can determine the size and 
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shape of the earth as well as the coordinates of the 
triangulation points. However, as triangulations cover 
only a small part of the continents and fail completely 
over the oceans, many geodetic systems exist. The dis- 
crepancy between two systems at points common to both 
ean be as great as 500-2000 meters, because sea level 
(geoid) does not agree with any adopted reference 
ellipsoid. To convert to one common system for the whole 
earth, the undulations of the geoid N, and the components 
of the deflections of the vertical, £ and y, must be deter- 
mined at the initial points of different geodetic systems. 

The gravimetric method can give N, &, and yn, but it 
also yields much more. Combined with the astronomical 
observations, it gives without triangulation the necessary 
control points for mapping. Combined with the existing 
are measnrements, it checks the dimensions of the adopted 
reference ellipsoid. The only prerequisite is a sufficiently 
dense net of gravity stations. 

With these advantages of the gravimetric method in 
mind, and encouraged by the results obtained particu- 
larly in Finland, Great Britain, the Netherlands, Russia, 
and the United States, the worldwide gravity program 
of the Columbus Group was established 2% years ago. 
The progress of this project, as well as the necessary 
steps for its full-scale realization, are discussed. 


The Photoperiodic Reaction 


Sterling B. Hendricks and H. A. Borthwick 
U. S. Department of Agriculture, Beltsville, Maryland 


The photoreaction controlling photoperiodism in plants, 
germination of some seed, etiolation changes in seedlings, 
and many other morphogenic responses is found to be 
the reversible isomerization of the light-sensitive pigment. 
Time measurement in photoperiodism is accomplished 
by the dark reaction of the infrared-absorbing form 
changing to the red-absorbing form. The isomerization, by 
way of illustration, can well be of a cis- to a trans- 
modification. In any case, the photoexcited state is com- 
mon to the two modifications of the pigment. Evidence is 
given that the biological response of a sample population 
varies either with the amount of one pigment or with 
the ratio of the two pigments. Progress has been made 
on measuring by physiological response the overlapping 
absorptions for the two forms in the blue-violet part 
of the spectrum relative to the previously measured ab- 
sorptions at longer wavelengths where the overlap is not 
confusing. 


The Reduction of Radiation Damage to Living 
Cells by Treatment after Exposure 


Alexander Hollaender, G. E. Stapleton, and Daniel Billen 
Oak Ridge National Laboratory 


Postirradiation recovery after exposure to massive 
doses of x-rays of certain strains of mice has been ob- 
served after transplantation of nonirradiated spleen 
(Jacobson) or bone marrow (Lorenz). No cell-free ex- 
tracts have been found to stimulate the spleen or spleen 
brei transplantation. A somewhat different approach— 
i.e., ineubation of x-irradiated bacteria in the presence 
of yeast or meat extracts at suboptimal temperatures— 
has shown significant increase in viable cells. The optimal 
recovery temperature varies with different strains of 
Escherichia coli: for B/r, 18° C; Crook, 12° C; and 
Texas, 21° C—lower than optimum growth temperatures 
for all three strains; also the total oxygen consumption 
of irradiated cells is increased at suboptimal tempera- 
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ture incubation. The recovery is much less pronounced 
if the cells are irradiated in the absence of oxygen. The 
nutritional factors that favor recovery can be purified 
from several source materials by paper chromatography 
or alcohol extraction. These factors apparently consist 
of several constituents which, when used together, are 
highly effective, are not proteins, are water-soluble, and 
are acid- and heat-stable. Assay methods developed will 
detect less than 0.1 pg/ml of yeast extract. 

This type of recovery has not been observed after 
ultraviolet irradiation; however, after exposure to short 
ultraviolet (< 3000 A), it is possible to demonstrate, 
(a) a dark recovery, and (b) a light recovery ealled 
photorecovery, which is brought about by the long ultra- 
violet and near-visible regions of the spectrum (Kelner), 
Photorecovery has not been demonstrated after x-irradia- 
tion. Although it may appear at first sight that all types 
of radiation produce the same final effect, the results 
of studies involving treatment after irradiation show 
that the x-ray and ultraviolet regions each produce dis- 
tinct and different patterns of effects. 


Mechanism of Regression of Mammary 
Cancers after Adrenalectomy 


Charles Huggins and Thomas L-Y. Dao 
University of Chicago 


Widespread mammary cancers of humans often undergo 
extensive and prolonged regression after the adrenal 
glands have been removed; other types of breast cancer 
remain uninfluenced. The most responsive tumors are 
those where the neoplasm forms tiny luminated glands 
recognizable on cytologic examination; frequently seere- 
tion is observed in these acini. The syndrome of adrenal- 
responsive mammary cancer is associated with a con- 
siderable excretion of estrogen in the urine, even when 
the ovaries had been removed prior to the onset of the 
cancer or when the patient was postmenopausal and had 
no ovarian function; adrenalectomy under these cireum- 
stances abolishes the excretion of estrogen. The mecha- 
nism of regression after adrenalectomy consists in the 
elimination of hormones formed in the adrenal, of types 
similar to those normally found in the ovary. An essential 
parameter in the process is sufficient maturity of the 
neoplastic cells that they can respond to withdrawal of 
these hormones and consequently involute. 


The Neutron-Electron Interaction 


D. J. Hughes, Brookhaven National Laboratory 


Slow neutrons, although uncharged, are expected to 
exhibit three distinct interactions with the electrons of 
an atom. The magnetic interaction with the spin mag- 
netic moment of the electron is large and well under- 
stood, the relativistic interaction between the neutron 
moment and the electron charge is much smaller and has 
been only recently evaluated, and the electrostatic inter- 
action between the electron and the meson cloud of the 
neutron is the smallest and least understood of the three. 
Because of the importance of this last interaction to 
meson theory, and in spite of its smallness, three neutron- 
optical experiments have been devised for its measure- 
ment. In all the methods the interference among neutron 
waves scattered from the electrons is used to isolate the 
electron interaction from the much larger nuclear seat- 
tering. At Argonne (Fermi, Marshall, Hamermesh, 
Ringo, Wattenberg), the angular variation of scattering 
from noble gases was used to identify the electronic 
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effect, and at Columbia (Rabi, Havens, Rainwater), the 
same information was obtained from the variation of 
seattering with neutron wavelength. Recent measurements 
at Brookhaven (Hughes, Harvey, Goldberg, Stafne) have 
utilized mirror reflection of neutrons to give a greatly 
increased sensitivity. Highly collimated neutrons were 
reflected at a grazing angle of a few minutes from the 
interface of polished bismuth and liquid oxygen. All 
measurements show that the meson cloud effect is small, 
the Brookhaven result giving an interaction well depth 
(for an e?/me* range) no more than 200 v, a result much 
less than is expected from current meson theory. 


Effect of Photic Stimulation in Visual 
Pathways from Retina to Cortex 


Donald B. Lindsley, University of California, Los Angeles 


This exploratory study had two general purposes: To 
determine the role of central mechanisms in vision; and 
to form a background for interrelating neurophysiologic 
and psychologic data in experiments on human perception. 

Electrical responses were recorded simultaneously from 
several sites in visual pathways and cortical areas in the 
eat during repetitive photic stimulation. Recording sites 
included retina, optic tract, lateral geniculate body, optic 
radiations, visual cortex I and II, and nonvisual. cortex. 
Stimulus parameters involved light-dark ratio, intensity, 
wavelength, frequency, and duration of flash. Subcortical 
electrodes were positioned by the Horsley-Clarke tech- 
nique. Reeording sites were precisely localized by histo- 
logic study. 

Extensive observations have been made in thirteen suc- 
cessful preparations. Three were under Nembutal or 
chlorolosane anesthesia; the remainder were unanesthe- 
tized, but decerebrated preparations. 

The results permit differentiation of visual and non- 
visual areas cortically and subcortically. The retina, optic 
tract, and lateral geniculate body respond discretely, with 
varying patterns, to frequencies of stimulation up to and 
over 100/sec, whereas specific areas of the visual cortex 
fail to follow the stimulus beyond about 40/sec. This 
suggests a possible mechanism of visual fusion. Interest- 
ing differential effects to monochromatic light have been 
obtained, with maximal response to yellow and blue- 
green and minimal or no response to red. Intensity, dura- 
tion of flash, and light-dark ratio each produced modifica- 
tions in subcortical and cortical responses. The signifi- 
cance of the results for visual theory and for further 
experimentation are discussed. 


A General Theory of Convergence 
E. J. McShane, University of Virginia 


By a syntax we shall mean a system of f, X consisting 
of (@) a function f on a domain Dy, and (b) a non- 
empty family X of nonempty sets such that if X, and 
X, belong to the family X, there exists an X, in the family 
which is contained in X, and in X,. The syntax f, X 
converges into a family Y of sets if to each Y of the 
family Y corresponds X in X such that when z is in X, 
f(z) is in Y. The resulting theory of limits includes the 
theory of filters and Moore-Smith convergence in a 
straightforward manner, and therefore includes all the 
well-known special types of convergence. It leads to 
simple proofs of basic liniit theorems in analysis and 
topology. The topological applications—for example, in 
characterizing compactness—are the same as those of the 
other theories. 
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Electron Interferometry 


L. Marton, J. Arol Simpson, and J. A. Suddeth 
National Bureau of Standards 


An interferometer has been constructed which operates 
with electron beams and produces a system of fringes in 
the viewing instrument. The appearance of the fringes 
ean be varied at will by changes in the (electron) optical 
path. Such changes can be introduced either by mechani- 
eal means (displacement of the optical elements) or by 
electromagnetic means (changing of the refractive in- 
dex). Calculations of fringe spacings, based on light opti- 
eal analogies, show good agreement with the observed 
spacings. 

The instrument belongs in the category of ‘‘wide- 
beam’’ interferometers: beam-splitting is achieved by 
amplitude splitting as in the Mach-Zehnder-type instru- 
ment of light optics. In absence of ‘‘true’’ reflection for 
electrons, diffraction on thin crystal lamellae was chosen 
as the beam-splitting process. A peculiarity of this kind 
of beam-splitter is that it produces an ‘‘achromatic’’ 
instrument; that is, its fringe system is independent of 
the spectral composition of the radiation emerging from 
the source. 

The production of a fringe system by such an instru- 
ment shows that the analogy between the physical optics 
of photons and of electrons is valid over a wider range 
of experiments than has been generally assumed. Further 
plans call for improvements in the performance of the 


instrument and its application to different problems in 
physies. 


The Interpretation of the Kinetic Constants 
of Systems Envolving g-Chymotrypsin 


Carl G. Niemann, California Institute of Technology 


The qa-chymotrypsin catalyzed hydrolysis of a number 
of simple synthetic specific substrates can, under certain 
circumstances, be described in terms of equation (1) 
where K, = (k,+k,)/k,. Since this process can be con- 
sidered 


k, 
Ey ES— + Py + Py (1) 


2 


to be dependent upon two factors—i.e., the affinity of the 
enzyme for a particular specific substrate and the sus- 
ceptibility to subsequent reaction of the corresponding 
intermediate enzyme-substrate complex—it becomes de- 
sirable to be able to evaluate the dissociative constant of 
ES—i.e., k,/k, from the experimentally determinable 
values of Ks and the so-called specific rate constant k,. 
As this can be done only when k,<«k,, it is important 
to recognize those types of specific substrates wherein this 
situation prevails and those wherein it does not. On the 
basis of extended observations on the kineties of hydroly- 
sis of a variety of simple synthetic specific substrates 
and the behavior of enantiomorphie and structurally 
analogous competitive inhibitors, and on the basis of the 
pH dependency of the Ky, and k, values of the specific 
substrate tyrosinhydroxamide, it can be shown that 
K,=k,/k, for a number of acylated g-amino acid 
hydrazides and amides and a representative g-amino acid 
hydroxamide, but that Ks, is probably not equal to k,/k, 
for the acylated g-amino acid hydroxamides, and is cer- 
tainly not equal to k./k, for the majority of the acylated 
a-amino acid esters. 
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Dielectric Increments in Aqueous Solutions of 
Synthetic Polyelectrolytes 


J. L. Oncley, H. M. Dintzis, and R. M. Fuoss 
Harvard University and Yale University 


Measurements of the dielectric constant and conduct- 
ance of aqueous solutions of poly-4-vinyl-N-n-butyl 
pyridinium bromide have been made at 0° and 25° C 
over the frequency range from below 10,000 to 4,000,000 
e/see and the concentration range from 2.4 to 0.05 g/liter. 
The polyelectrolyte preparation used was a middle frac- 
tion with number average molecular weight of the order 
of 500,000. 

Because of the polarization capacity resulting from 
the high conductance of these solutions (specific con- 
ductance from 320 to 6 wmhos/em), and the wide dis- 
persion region of this polymer, it has been difficult to 
obtain quantitative values for the dielectric increments 
of these solutions. The dielectric constant shows marked 
frequency dependence above 100,000 ¢/seec and surpris- 
ingly little concentration dependence. At the lowest con- 
centrations and at frequencies below 100,000 e¢/sec, the 
polyelectrolyte yields dielectric increments of several 
hundred dielectric constant units/g/liter. These incre- 
ments are 100-1000 times those observed for globular 
proteins, and amino acids and peptides. 

Measurements of the increase in conductance at high 
frequencies are consistent with these high dielectric in- 
erements, and also indicate much heterogeneity in regard 
to relaxation times. 

There are many points of similarity between these 
measurements and those of G. Jungner, I. Jungner, and 
L.-G. Allgen on the dielectric constants of aqueous solu- 
tions of sodium thymonucleate. Both materials show large 
deviations from the usual linear dependence of dielectric 
constant upon concentration above 0.05 g/liter, and a 
shift to smaller relaxation times as the concentration is 
increased. Dielectric increments and relaxation times are 
of the same order of magnitude as the higher molecular 
weight nucleic acid salts. The thymonucleate solutions 
show a more homogeneous behavior in regard to relaxation 
times, however, as might be expected in view of the 
heterogeneous nature of the preparations studied here. 


Species Differences in Taste Sensitivity 


Carl Pfaffmann, Brown University 


The sense of taste in three species, the rat, rabbit, and 
eat, was studied by recording the sensory nerve impulses 
from the tongue. The chorda tympani nerve in anesthe- 
tized animals was dissected free and placed upon wick 
electrodes connected to an amplifier and cathode-ray 
oscillograph recording unit. 

In all species the nerve showed varying amounts of 
resting activity. This was most pronounced in the rabbit. 
Application of chemical solutions to the tongue produced 
a maintained asynchronous discharge of impulses. The 
diseharge returned to the resting level when the tongue 
was rinsed. Thresholds ranged from low to high, in order, 
for quinine, hydrochloric acid, sodium chloride, and 
sucrose. In all species the acid and salt produced signifi- 
eantly more neural activity than did quinine or sucrose. 
The response to hydrochloric acid in the three species was 
very similar. Quinine gave relatively more response in the 
eat, whereas sucrose gave relatively more response in 
the rabbit and the rat. The more striking differences were 
noted in the relative effectiveness of salts. Whereas 
sodium chloride was much more effective than potassium 
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chloride in the rat, this relation was reversed in the eat 
and rabbit. In the rabbit especially, potassium chloride 
was more effective than sodium chloride. 

The results emphasize that any general theory of taste 
must take species differences into account. 


Electroma Distribution in Molecular Hydrogen 
Norman F. Ramsey, Harvard University 


Due to the second order paramagnetism term in the 
theory of molecular diamagnetic susceptibility, measure. 
ments of the magnetic susceptibility of H, do not di- 
rectly determine the mean square distance, < r* >, of an 
electron from the midpoint of the molecule. However, the 
second order paramagnetism term has been experimentally 
determined from molecular beam measurements of the 
rotational magnetic moment. When this result is com 
bined with Havens precision values of the diamagnetic 
susceptibility of H,, a value for <> of (0.7258+ 
0.0022) x 10**em* is obtained for H, molecules in the 
first rotational state. The error in this determination 
could be reduced by a factor of ten if there existed 
equally precise data on the susceptibility at a much dif- 
ferent temperature. From molecular beam experiments, 
the dependence of the molecular diamagnetic suseepti- 
bility upon molecular orientation has been measured, and 
from this the quadrupole moment of the electron distri- 
bution has been inferred. When the quadrupole data is 
combined with the above value for < r* > and when the 
2 axis is taken along the internuclear line, the principal 
second moments of the electron distribution in molecular 
H, are found to be < a >= < y* > = (0.2144 + 0.0015) x 
10em? and < 2° > = (0.2969 + 0.0022) x 10%em*. 


Behavior Cycles in Man and Animals 
Curt P. Richter, Johns Hopkins Hospital 


For the study of behavior cycles in man we need daily 
observations and records of behavior over long periods of 
time. Psychiatrie clinics offer the best opportunity for 
obtaining such observations and records. 

At the Phipps Psychiatric Clinic I have found records 
of patients who showed very regular cyclical changes in 
behavior, changes between normal and most abnormal 
behavior, between depression and elation, between stupor 
and excitement. The frequency of the cycles ranged from 
? to 40 days. For each patient the cycles had a definite 
frequency. 

Little or nothing is known about the origin of these 
behavior cycles in man. We have attempted to throw light 
on their origin through studies on the experimental pro- 
duction of cycles in animals. 

The rat lends itself best of all for such studies, since 
daily records can readily be made of its gross bodily ac- 
tivity (running in a revolving drum), food and water in- 
take, body weight, and vaginal smears. 

We have produced regular behavior cycles by inter- 
fering with the endocrine glands: a 30-40-day cyele by 
thyroidectomy or by thyroid injury through treatment 
with I™ or sulfamerazine; a 20-day eyele by parathy- 
roidectomy; a 14-day cycle by pituitary stalk section; 
a 90-day cycle by removal of one ovary and all except 
a small remnant of the other ovary. 

Cycles were produced in wild Norway rats by severe 
stress or by captivity. 

This knowledge may be of help in the understanding 
of the origin of behavior cycles in man. 
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The Role of the Tricarboxylic Acid Cycle in 
Amino Acid Synthesis in Escherichia coli 


R. B. Roberts and P. H. Abelson 
Carnegie Institution of Washington, Washington, D. C. 

The amino acid synthesis of EZ. coli growing with glu- 
cose as the principal energy source has been studied, using 
various C-labeled compounds. Under these conditions 
35% of the total carbon assimilated is incorporated by 
way of the tricarboxylic acid cycle which leads to the 
synthesis of aspartic acid, glutamic acid, and the group 
of amino acids derived from them. 

The rates of flow in the various branches of the cycle 
have been determined, using C“O, as a tracer. In ex- 
ponentially growing cultures the cycle produces 19 
umoles of aspartic acid and 16 pmoles of glutamic acid/ 
min/g dry cells. Seventy per cent of the aspartic acid 
is derived from carbon that has just entered the ¢ycle, 
and 30% from carbon that has passed around the cycle. 
This flow pattern predicts for other experiments pre- 
cisely the distribution of C™ observed in aspartic acid 
and glutamie acid when C“H,COOH, CH,C“OOH, and C* 
glucose are used as tracers. 

The carbon efficiency of the cycle is high; only 25% 
of the total carbon entering the cycle is converted to 
00, The net CO, output of the cycle accounts for only 
2% of the total CO, produced from glucose. 

It appears that the Krebs tricarboxylic acid cyele, 
which was formulated to describe oxidation in vertebrate 
tissue, also applies to EZ. coli. However, in these growing 
cells the cycle is important as a mechanism for amino 
acid synthesis but relatively unimportant in the oxidation 
of glucose. 


Photon-stimulated Diffusion ia Solids 


Frederick Seitz, University of Illinois 


Several decades of research on alkali halide crystals 
colored by the addition of- an excess of alkali metal and 
by ionizing radiations have established beyond reasonable 
doubt that the centers producing coloration in the visible 
part of the spectrum (F-centers) are to be associated with 
halogen ions which have been replaced by electrons. If 
the erystals are irradiated with light lying in the ab- 
sorption band associated with F-centers, in an appropri- 
ate range of temperature, some of the electrons are re- 
moved from F-centers and transferred to other F-centers, 
thereby producing F’-centers, which have 2 electrons 
instead of 1, and vacant halogen ion sites (negative-ion 
vacancies). Delbeeq, Pringsheim, and Yuster have re- 
cently identified two new abserption bands, in the far 
ultraviolet at the edge of the fundamental absorption 
bands of the crystals, that are correlated with halogen-ion 
vacancies and with F-centers. These bands, termed the « 
and § bands, respectively, are now believed to be asso- 
ciated with absorption of light by the halogen ions in 
the vicinity of the centers and the production of excitons 
trapped at the centers. Very recently Martienssen has 
shown that the intensity of the q band can be diminished 
by irradiating the crystal with light absorbed in the « 
band, The quantum yield is low. This diminution has 
heen observed at liquid nitrogen temperature where the 
tate of diffusion of the halogen-ion vacancies as a result 
of normal thermal fluctuations is presumed to be com- 
pletely negligible. It seemis necessary to assume that 
lattice vibrations of large amplitude, stimulated at the 
halogen-ion vacancies as a result of absorption of light 
quanta, promote diffusion of the vacancies and allow 
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them to disappear or join clusters. This process could, 
in principle, oceur even at the absolute zero of tem- 
perature and suggests a mechanism whereby other trans- 
port phenomena ean be induced by radiation at low tem- 
peratures. 


Theory of the Atomic Beam Resonance 
Method for Excited States 


Robert Serber, Columbia University 


An atomie beam resonance method for studying atoms 
in excited states has recently been described by Rabi. 
The atoms are raised to excited states by illuminating 
them with their resonance radiation, and transitions be- 
tween these states are induced by a radiofrequency field 
before they drop back to the ground states. Denote the 
ground states by an index rt, the excited states by m; 
suppose that initially the atom is in the state r=0, and 
that the angular frequency of the radiofrequency field, y, 
is nearly equal to vy», the frequency difference between 
two excited states m= 1 and 2. A simple argument suffices 
to obtain the resonance formula for the relative proba- 
bility, P,, that the atom will fall back to the state rt, 


1 
+ = (Yer — ) (G0 — 
(v—va)? 
Here ymr and om are the spontaneous and induced 
widths for transitions between the indicated states, 


y= Zymr, and 1hUn is the matrix element of the inter- 
T 


action energy with the radiofrequency field. 

A more systematic derivation of the intensity formula 
has now been carried out, which makes clear the various 
effects neglected in the simple derivation, and permits 
evaluation of these effects if greater precision is desired. 
Among the effects we may list the influence of the fre- 
quency spectrum of the resonance radiation, the induced 
widths of the levels due to the stimulated emission 
caused by the resonance radiation, the line shifts pro- 
duced by the fields of the resonance and radiofrequency 
radiation, effects of the variation of matrix elements with 
frequency, antiresonance terms in the interactions of the 
resonant levels with the radiofrequency field and non- 
resonance interactions with other states, and the possi- 
bility of multiple emission and absorption of radio- 
frequeney photons. 


Problems of Gene Structure. II, Separation of R’ 
Elements (S) and (P) by Unequal Crossing Over 


L. J. Stadler and M. G. Nuffer, University of Missouri 


In cultures heterozygous for a heterochromatic ap- 
pendage of chromosome 10 (designated K10), mutation 
of R is sometimes associated with crossing over. The com- 
pound G Rr: Cornell (k)/g Re: Queens K, in a test of 
70,140 gametes, yielded 12 seed color mutations of B, 
of which 5 were crossovers between R and K, and 7 were 
not. Standard crossover frequency for the Rr-K interval 
is about 1%. 

Assuming the constitution (P) (S) for Rr: Cornell and 
(p) (8) for Re: Queens, the crossovers would have to be 
unequal to cause loss of (8). However, this is not critical 
evidence for unequal crossing over, for with other assump- 
tions of elementary constitution of the two alleles, the loss 
of seed color effect could be produced by equal crossing 
over. 
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The gene R’: Cornell was transferred to the K10 chro- 
mosome, and mutation behavior studied in the compound 
G Rr: Cornell (k)/g Rr: Cornell K. Here crossovers re- 
sulting in loss of seed color or plant color effect must be 
unequal, whatever the elementary constitution assumed. 
Of the 13 seed color mutants identified among 74,056 9 
gametes tested, 5 were crossovers between G and K and 
8 were not. Of the 5 plant color mutants among 58,785 
Q gametes tested, all were crossovers between G and K. 
Standard crossover frequency for the G-K interval is 
about 15%. 

The frequency of ‘‘crossover-mutants’’ is similar in the 
3 determinations (about 7/100,000 gametes). This fre- 
quency is superimposed upon a varying frequency of mu- 
tations independent of crossing over. In the homozygous 
Rr: Cornell culture studied this was about 13/100,000 
gametes for seed color mutations and 0 for plant color 
mutations. 

Thus the determiners designated (S) and (P) are 
physically separable genic elements, which are probably 
synaptically homologous. Their order with reference to 
G and K is G (P) (8) EK. 


Current Research on the Cosmical 
Abundances of the Elements 


Otto Struve, University of California, Berkeley 


Recent investigations at Berkeley have shown that the 
chemical compositions of binary star components, having 
identical masses, are the same to within less than about 
20%, in terms of numbers of atoms. Similar conclusions, 
though less precise, have previously been obtained for 
stars in galactic clusters having identical luminosities. 
At the other extreme are systems composed of a normal 
star and of a planetlike satellite similar to Jupiter, which 
differ enormously in the relative abundances of hydrogen 
and other light elements. It is probable that intermediate 
systems with mass ratios of the order of 10:1 or of 
100: 1 may also show appreciable differences in the com- 
positions of the atmospheres of the components. 

These results are reviewed in the light of previous work 
on the relative abundances of hydrogen to metals in young 
stars of Population I and old stars of Population II. 
Attention is called to a remarkable contradiction between 
results obtained for yellow and red giants and dwarfs 
on the one hand, and blue pulsating stars on the other: 
The former seem to indicate a high abundance of hy- 
drogen, whereas the latter definitely suggest a low at- 
mospheric abundance of hydrogen. 

The purpose of this paper is to demonstrate the im- 
portance of a cooperative plan for research, taking into 
account the conclusions of nuclear physicists, and coordi- 
nating these conclusions with the vast mass of scattered 
astronomical determinations. It is probable that processes 
other than nuclear ones are responsible for many, if not 
all, the observed differences in the present atmospheric 
compositions of the stars. However, there are a number 
of indications that nuclear processes may produce not 
only large-scale effects, such as the conversion of hy- 
drogen into helium, but also occasional processes involv- 
ing the production of heavy atoms. 


The Origin of Soluble Substances 
on the Earth’s Surface 


Haroid C. Urey, University of Chicago 
Goldschmidt has explained the high abundance of cer- 
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tain elements—i.e., Cl, Br, B, and S—as due to their 
volatilization at high temperatures as the earth was 
formed. However, other elements should be as volatile 
or even much more volatile than these, and are not con. 
centrated at the earth’s surface. Hg and As are par. 
ticularly volatile, F is about as volatile as Cl, and in 4 
reducing atmosphere Cd and even Zn should be volatile, 
The distribution of elements does not agree with Gold- 
schmidt’s hypothesis. Compounds of Cl, Br, and B are 
soluble in water, whereas those of the other elements 
mentioned are not. Tedine should belong in this group, 
but the data are incomplete. Various hypotheses relative 
to the origin of this regularity are discussed. It is con- 
cluded that the outer 100 km or more of the earth ae- 
cumulated at sufficiently low temperatures to permit 
liquid water at its surface. No satisfactory way for the 
inclusion of nitrogen in igneous rocks at high tempera- 
ture is found, but its inclusion as ammonium salts from 
primitive oceans agrees with the published data exactly. 
S was present as H.S in nonequilibrium amounts because 
of temporary high temperature processes (i.e., collisions) 
and slow reaction with ferrous oxide and silicates at the 
low prevailing temperature. Carbon was present as CH, 
in the primitive atmosphere, and complex organic com. 
pounds appeared before the earth was completely formed. 


On a Theory of Conditional 
Equations in Finite Fields 


H. S. Vandiver, University of Texas 
Consider the congruence 


am +ay"+b=0 (modp), (1) 


with a, b, m, and » given integers, p a given prime with 
xyabmn 4.0 (mod p). This statement is equivalent to 
saying that the expression on the left must be exactly 
divisible by p, and we may examine the possible values 
of integers z and y that will bring this about. To attack 
the problem in general it seems convenient to take ini- 
tially classes of congruences of the type (1), and first we 
may keep a, b, m, and n fixed and let p range over the 
set of primes. This particular problem has been exten- 
sively studied, and limits have been found for the number 
of possible sets (2, y) by Mordell and others. N. C. 
Ankeny and the writer have obtained results concerning 
the classes of congruences (1) when a, b, and p are fixed 
but m=n, with m ranging over the set of positive integers. 
The writer has also recently obtained some theorems con- 
cerning the class obtained when p ranges over the set of 
primes with a and b fixed and mn a multiple of (p-1). 

One generalization of (1) is obtained from an anal- 
ogous equation in finite fields in lieu of a congruence, 
Another is obtained by increasing the number of u- 
knowns as far as we please. 


The Collective Model of the Nucleus 


John A. Wheeler, Princeton University 


An individual particle moving through the nuclear in- 
terior experiences at the nuclear surface a sharp change 
in potential, as a consequence of waich a strong coupling 
is set up between the given particle and other nucleons. 
This coupling leads to the existence of collective modes 
of oscillation of the nucleus, in which the boundary under 
goes displacements that are periodic in time (capillary 
oscillations). Starting from the idealization of perfect 
saturation of nuclear forces, one arrives at a picture —the 
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collective model of the nucleus—which unites many of the 
features of the independent particle picture and the liquid 
drop model. There is a close analogy with molecular 
physics. In the one case a given assignment of electrons 
to orbital states determines a characteristic potential 
energy curve or surface for the vibration of the diatomic 
or polyatomic molecules. In the other case, the state of 
the nucleons fixes the potential energy as a function of 
the parameters which describe the collective oscillations. 
Slipover from one surface to another near a point of con- 
tact is a mechanism fundamental for the exchange of 
energy between collective motion and individual particle 
excitation. The Franck-Condon principle has important 
consequences for the mechanism of typical nuclear proc- 
esses. The collective model has important implications for 
the values of nuclear quadrupole moments, and for the 
rates of typical nuclear reactions. 


Pulmonary Blood Flow at High Altitudes 


Carl J. Wiggers, Albert Hurlimann, and Philip W. Hall, IIT 
Western Reserve University School of Medicine 


It is, of course, well known that the blood is incom- 
pletely oxygenated (anoxia) at high altitudes, owing to 
the low pO, of the atmosphere. Attention has recently 
been called to the fact that anoxia constricts pulmonary 
vessels. This could be interpreted as an impediment to 
pulmonary blood flow, resulting in transport of less hy- 
poxie blood to the tissues. 

Several types of rebreathing experiments were carried 
out on dogs to determine whether such a circulatory fac- 
tor operates. In a first series, the effects of progressive 
anoxia were deduced from changes in pressure pulses 
recorded simultaneously from the aorta, left atrium, and 
pulmonary artery. The conclusion was drawn that both 
ventricles expel more blood per beat. Since the heart also 
accelerates, the cardiac output/min increases. This could 
not happen if pulmonary blood flow were reduced. In a 
second series, it was shown by use of a flowmeter that 
increased pulmonary blood flow averaged 26% during a 
degree of anoxia corresponding to that produced at an 
altitude of 19,000 ft. In a third series, it was shown that 
the augmented flow occurs despite the induction of aug- 
mented pulmonary vascular resistance; but the elevation 
of pulmonary pressure occasioned by greater right ven- 
tricular output physically overpowers this constriction 
action. In a fourth series, the opinion of some previous 
workers, that the site of increased resistance lies beyond 
the alveolar capillaries, was confirmed. Hence, oxygena- 
tion of blood in the alveoli would not be impaired. The 
conclusion is drawn that cardiac stimulation by anoxia 
even compensates to some extent for the decreased oxygen 


saturation of blood by transporting larger volumes to the 
tissues. 


Suppression of Spontaneous Tumors of Mice 
through the Considered Use of Antimetabolites 
D. W. Woolley 
The Rockefeller Institute for Medical Research 

The study of the basis of selective action—i.e., of why 
a given chemical is poisonous to one living thing and 
harmless to another—has indicated that selective drugs 


can be predicted and realized through the application of 
existing biochemical and nutritional knowledge. Thus it 
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ean be shown that those cells which synthesize vitamin 
B,, and riboflavin are harmed by suitable antimetabolites 
of 1,2-dimethyl-4,5-diaminobenzene, the common precursor 
of these vitamins. Those cells which do not conduct these 
syntheses and therefore exhibit a nutritional need for 
these vitamins, are not affected. Because spontaneous 
mammary tumors of mice have been found to synthesize 


vitamin B,, in contrast to the inability of normal tissues” 


to do likewise, the aforementioned antimetabolites of 
dimethyldiaminobenzene should selectively harm the neo- 
plasms. Three of these antimetabolites have been shown 
to cause these spontaneous cancers to become smaller and 
oceasionally to disappear. The substances are 1,2-di- 
methyl-4-amino-5-hydroxybenzene, 1,2-dichloro-4-(p-nitro- 
benzenesulfonylamido)-5-nitrobenzene, and 1,2-dimethyl- 
4-(p-carboxyphenylazo-)-5-hydroxybenzene. Not all indi- 
viduals were benefited, and, in facet, only about 50% of 
animais exhibited regression or disappearance of the 
tumors. Furthermore, the regressions of the neoplasms 
were not permanent. All eventually began to grow again 
in 1-5 months. Studies were made in an effort to ascer- 
tain why the tumors became resistant to the drugs, and 
why all were not originally susceptible. 


The Controlled Conversion of Allylic Alcohols 
into Chlorides with Thionyl Chloride 


William G. Young, Fred Caserio, and David Brandon, Jr. 
University of California, Los Angeles 


The reaction of thionyl chloride with y- and g-methyl- 
ally aleohols has been studied under carefully controlled 
conditions to determine the effect of solvent, tempera- 
ture, order of addition, and amines on the ratio of the 
various reaction paths 1, 2, 3, and 4 shown below for 
the y methyl isomer. 


cr” or HCl 


H 
LA or 3 (A) 


a 


[ Mixture of (a) + (B) 


These paths lead to the production of pure A, pure B, 
or a mixture of the two. With no solvent, 80% of the 
starting allylic aleohol is converted by Path 2 into the 
chloride of its allylic isomer. The addition of pyridine 
to the aleohol removes the possibility of Paths 1 and 2 
and leads to the production of the same mixture of A 
and B from both allylic aleohols, presumably by Path 4. 
When ether is used as a solvent to tie up hydrogen 
chloride, each allylic aleohol is quantitatively converted 
into its isometric allylic chloride by Path 2. The intro- 
duction of a relatively much stronger base such as tri- 
butylamine apparently favors the quantitative operation 
by Path 3. If this controlled formation of known prod- 
ucts can be extended to all allylic aleohols the procedures 
used should become invaluable in the study of natural 
products and in organic synthesis. 
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News and Notes 


Rochester Conference on High-Energy 
Physics 

Tue Third Annual Rochester Conference on High 
Energy Physies was held at the University of 
Rochester December 18-20, 1952. Over one hundred 
representatives from 45 high-energy physics labora- 
tories throughout the country attended, as well as 
representatives from eight foreign countries. The in- 
formal sessions centered on our increasing experi- 
mental and theoretical insight into the problems of 
pion production and pion nucleon scattering, and the 
new experimental information concerning the various 
classes of unstable particles. The conference, organ- 
ized by R. E. Marshak, Chairman of the Rochester 
Physics Department, was jointly supported by the 
National Science Foundation and by the group of 
Rochester industries which had made possible the 
previous conferences in this series. 

Kk. P. Wigner (Princeton) presided over the open- 
ing Thursday morning session on “Charge Independ- 
ence and Saturation of Nuclear Forces,” a subject 
about which he justly remarked “never has there been 
as much theoretical thinking done on a subject the 
experimental foundation of which is as inadequate 
as this one.” Christy (CIT) showed that certain 
missing particle groups in the reactions O'*(d,a) 
N'™ and B!°(d,d’)B*** are evidence of the operation 
of charge independence selection rules, whereas the 
observed dipole transitions in O'* could be a violation 
of them; however, Kroll (Columbia) pointed out 
that in these systems, since they contain an equal 
number of neutrons and protons, the selection rules 
are already a consequence of the equality of n-n and 
p-p forees and do not require the full charge inde- 
pendence hypothesis. Blatt (Illinois) indicated that 
the equality of the n-p and p-p singlet effective ranges 
was the firmest evidence, although subject to some 
experimental uncertainty. Bethe (Cornell) remarked 
that the approximate equality of the scattering lengths 
is still suggestive, although not conclusive, because 
subject to shape and magnetic interaction corree- 
tions. Pais (Institute for Advaneed Study) reviewed 
Lévy’s charge independent model which is calculated 
from PS(PS) meson theory but contains two phe- 
nomenological constants (core radius and radiative 
correction) in addition to the coupling constant. 
Jastrow (Berkeley) has shown that the fit this model 
gives to the low-energy data is extremely insensitive 
to the radiative corrections, provided that compen- 
sating adjustments are made in the other parameters. 
As Wick (Carnegie Tech) pointed out, the attempted 
extension of this model to explain the 18 and 32 
Mey p-p scattering data is inconclusive because of the 
use of Born approximation for the higher phases. 
Feldman (Rochester) indicated that the charge inde- 
pendence hypothesis requires the 90° n-p scattering 
cross section to be greater than one-quarter the cor- 
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responding p-p cross section, which has not yet been 
proved experimentally at high energies. Weisskopf 
(MIT) reported on calculations of Drell and Huang, 
showing that inclusion of three-body forces analogous 
to the two-body forces used by Lévy leads to ap- 
proximately the correct density and nucleon energy 
in infinite nuclear matter. 

During the Thursday afternoon session, presided 
over by E. Fermi (Chicago), H. Anderson (Chicago) 
presented data obtained by Hildebrand showing that 
the angular distribution of the reaction n+ p— +d 
coincides with that for p+ p— 1*+d, as required by 
charge independence. Van Hove (Institute for Ad- 
vanced Study) discussed the general restrictions 
charge independence places on pio production. Ex- 
periments on charged and neutral photomeson pro- 
duction in hydrogen were described by Goldschmidt- 
Clermont (MIT), Silverman (Cornell), Goldwasser 
(Illinois), Osborne (MIT) and Wilson (Cornell), 
and Bacher (CIT) reported on the x° measurements 
up to 450 Mev, where the cross section at 90° is down 
by a factor of four from the peak value at 315 Mev. 
Fermi presented improved measurements of x seat- 
tering in hydrogen leading to new high-energy pion- 
nucleon phase shifts. Barnes (Rochester) reported 
that the x*+ and x total cross sections in hydrogen 
are practically equal (~ 20 mb) at 37 Mev, and 
Tinlot (Rochester) stated that the charge exchange 
scattering cross section is 5+2 mb at the same energy. 

With C. D. Anderson (CIT) as chairman, neutral V 
particle data were presented Friday morning. Peyrou 
(MIT) has definitely established the coplanarity of 
the V°, decay using a muitiplate cloud chamber and 
he finds Q = 37 Mev and a lifetime of 3.5+1.5x10-" 
sec, The V°,’s are apparently not produced in pairs, 
but a large fraction (possibly all) of the V°,’s could 
be accompanied by V°,’s. Leighton. (CIT) finds a 
V°, lifetime of 2.5+0.7x 10-1 see. He has two or 
three cases of Q values definitely greater than 37 
Mey, and three or four cases of V°, — K- +2*, where 
K~ is definitely heavier than a x meson but could bea 
negative proton. Thompson (Indiana) has five eases 
where the mass ‘of the positive particle is definitely 
less massive than a proton. He also presented a method 
of plotting the data directly observed which should 
do much to resolve the existing uncertainties if ap- 
plied to all data. 

On Friday afternoon, J. R. Oppenheimer (Institute 
for Advanced Study) presided over a session on the 
“superheavy mesons” and the theoretical aspects of 
the pion problem. Perkins (Bristol) presented the 
evidence for two decay schemes for the K particles 
(masses 1000 to 1500 m,), namely K > w+ 2v since 
the meson energy is not unique, and x — + 
with a x meson energy of 115+ 10 Mev. The rate of 
production of K particles relative to 7’s seems to in- 
crease with energy, as would be expected. In a critical 
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survey of the K particle data, LePrince-Ringuet 
(Paris) concluded that, whereas the upper limit of 
the energy spectrum of » mesons from K decays is 
uncertain, there are at least four certain » daughters 
and two certain x daughters of K particles. Amaldi 
(Rome) surveyed the data on t mesons and concluded 
that, although the process t—>2+ 2p cannot be ex- 
cluded with certainty, the t > 3x decay scheme is very 
probably correct. During the second part of the ses- 
sion, Feld (MIT) discussed the phenomenological 
connection between the photoproduction of pions and 
pion-nucleon scattering. Chew (Illinois) has obtained 
agreement with the p-wave pion scattering data in a 
theory using an arbitrary cutoff on relativistic mo- 
menta, by taking into account correctly all successive 
processes in which only zero, one, or two mesons are 
present in the field at a time. Dyson (Cornell) has 
used the same Dancoff approach to derive an integral 
equation for the pion-nucleon system that takes the 
relativistic properties of the nucleons seriously. When 
a variational principle is used to calculate the phase 
shifts, the results agree with those of Chew, but more 
exact numerical results demonstrate extreme sensi- 
tivity of the phase shifts to the high-energy part of 
the wave function, in contradiction to Chew’s basic 
postulate. For the 1=3/2 (J is the isotopie spin) p 
states, agreement with experiment is obtained with 
G*/4t=14 (the only parameter in the theory), but 
self-energy divergences have not been separated un- 
ambiguously from the T=% equations. The s state 
results confirm those of Drell and Henley, giving 
essentially hard sphere scattering at the proton 
Compton wavelength, in disagreement with experi- 
ment. The experiments are therefore very interesting 
in showing the existence of a long range force be- 
tween pion and nucleon. Qualitatively and phenom- 
enologically the inelusion of the meson-meson inter- 
action would work in the direction of explaining the 
experiments, but quantitatively the strength of the 
interaction as indicated by the theory is so strong as 
to preclude exact treatment at this time. 

Saturday morning was a continuation of the Friday 
afternoon session. Fermi presented the new phase 
shifts that had just been caleulated with the Los 
Alamos computer on the basis of his new experi- 
mental values for the pion-nucleon scattering. The 
alternative Yang (Institute) set of phase shifts does 
not represent the data so well as his choice, but is 
still well within experimental error. The smooth, rapid 
rise of the 7=3/2 s phase shift is no longer so strik- 
ing, but is still suggestive of Marshak’s hard core 
plus attractive-tail phenomenological potential, or the 
expected result of including the meson-meson inter- 
action in Dyson’s equation. Marshak pointed out that 
the sign of the s phase shift at low energy could be 
wambiguously determined by measuring the coulomb- 
nuclear interference. Bethe indicated that the sign 
of the high-energy phase shifts could be inferred 
from the measured attractive potential scattering in 
carbon, assuming that this is predominantly p-wave 
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scattering; further, the interference term in photo- 
meson production favors the Fermi rather than the 
Yang type phase shifts, if a particular model is used 
for the photoeffect. Leighton (CIT) presented the 
first evidence for a charged analog of the V°, particle. 
Rossi (MIT) showed that at least some S and charged 
V mesons observed in a multiplate cloud chamber 
are the same, and that several of them are probably 
identical with the z-mesons observed in emulsions. 
Shapiro (NRL) has two directly produced x > » + ? 
mesons, and two eases that can be interpreted as 
tt — at+(x° ?) with 40 Kev <Q <6 Mev and a 
lifetime of about 10-'' second. Perkins presented two 
similar cases, but feels a statistical survey is needed 
for positive identification. 

Saturday afternoon was devoted to separate ex- 
perimental and theoretical sessions. H. A. Bethe pre- 
sided over the theoretical session at which Low 
(Illinois) outlined a program for a covariant eal- 
culation of pion-nucleon scattering. Watson (Indiana) 
indicated another approach to the problem, using 
Goldberger’s formal algebraic methods to separate 
out sequentially a series of seattering problems in 
which the virtual intermediate mesons are scattered 
in the previously calculated equivalent potential. This 
series is more likely to converge than the usual per- 
turbation expansion, but whether it is renormalizable 
is an open question. Dyson discussed in more detail 
the integral equation he had already presented, and 
Bethe gave a differential equation that approximates 
it. In particular, Bethe has shown that the equation 
predicts an antiresonance following closely after the 
resonance, much as is found in the CIT x° photo- 
production data, though the exact connection is not 
clear. Wentzel (Chicago) showed that the strong 
coupling approach can also lead to qualitative agree- 
ment with experiment, but that corrections to Lévy’s 
potential are likely to be quite large. In the experi- 
mental session, with B. Rossi in the chair, Rainwater 
(Columbia) diseussed x-rays from » mesic atoms, 
and Platt (Rochester), x-rays from 2-mesie atoms. 
The former give a precise measurement of the radii 
of heavy nuclei, and the latter measure the mesic 
interaction in p states, although as discussed by 
Roberts (Rochester), they exhibit peculiar “molec- 
ular” effects in hydrogenous materials. Direct produe- 
tion of electron pairs in x° decay and the x° lifetime 
were discussed by Schein (Chicago), Ritson (Roches- 
ter), Perkins, A. Sachs (Columbia), and Fermi. 
Schein also presented evidence of possible V°, pro- 
duction by x naesons from the Chicago cyclotron, and 
Segré (Berkeley) had two similar events from Illinois, 
but Fermi reported a failure to detect V°,’s by a 
different method. Perkins presented two cases that 
look like the direct production of « mesons, but in- 
dicated that there is no longer any direct evidence 
for the existence of ¢°. Walker (Rochester) finds 
that less than 0.25% of the shower particles from 
carbon consists of correlated pairs. Reynolds (Prince- 
ton), Lederman (Columbia), and Shutt (Brook- 
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haven) diseussed data on x and uw interactions in 
various elements. 

A comprehensive report of the proceedings of this 
conference has been prepared by three Rochester 
staff members, H. P. Noyes, M. Camac, and W. D. 
Walker, and is available through Interscience Pub- 
lishers (New York). 


H. P. Noyes 
University of Rochester 
Rochester, New York 


Scientists in the News 


Edward M. Corson, senior scientist in mathematical 
physics at the New York University Institute for 
Mathematics, has been appointed adjunct professor 
in theoretical physics in the School of Graduate 
Studies, 


Three scientists in Great Britain and Ireland have 
recently received new appointments. C. D. Darlington, 
director of the John Innes Horticultural Institution, 
will succeed T. G. B. Osborn, who is retiring as Sher- 
ardian professor of botany in the University of Ox- 
ford. Donald Cecil Pack, lecturer in mathematics in 
the University of Manchester, has been appointed to 
the chair of mathematics in the Royal Technical Col- 
lege, Glasgow. During 1951-52, Dr. Pack was a 
visiting research associate professor at the University 
of Maryland. T. E. Nevin has succeeded the late J. J. 
Nolan in the chair of experimental physies in Univer- 
sity College, Dublin. 


Gustav Egloff, director of research of Universal Oil 
Products Company, has been elected an honorary 
member of the Association Francaise des Techniciens 
du Pétrole, Paris. 


Haven Emerson and Irving S. Wright have received 
awards from the American Heart Association in 
recognition of scientific contributions to the associa- 
tion’s heart program. Dr. Emerson received a Gold 
Heart Award and Dr. Wright a Distinguished Service 
Silver Medallion. 


Ernst Jokl has been appointed chief of the Depart- 
ment of Clinical Psychology at the Valley Forge Heart 
Institute and Hospital, Fairview Village, Pa. Dr. 
Jokl has conducted extensive investigations into the 
normal and pathological physiology of exercise. 


Celestino Kalinowski of the Department of Zoology, 
Chicago Natural History Museum, has left on an ex- 
pedition to collect mammals and birds in the moun- 
tains of south central Peru. The present expedition, 
which will take a year, supplements a series of Peru- 
vian mammal surveys by other collectors for the 
museum, begun in 1912. 


I. F. Kinnard, engineering manager of the Meter and 
Instrument Department, General Electric Company, 
West Lynn, Mass., has been awarded the 1952 Lamme 
Gold Medal, by the American Institute of Electrical 
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Engineers, for design and developments in instru- 
mentation and measurements. 


Roger A. Lewis, formerly of Yale University, has 
been appointed visiting professor of pharmacology 
at the Seth G. S. Medical College, Bombay, India. 
This post is under the auspices of the Division of 
Education and Training Services, World Health 
Organization. 


Catharine Macfarlane, research professor of gyne- 
cology, Woman’s Medical College, Philadelphia, was 
selected to receive the first annual Silberman Me- 
morial Group Award for her work in cancer de- 
tection. 


Elizabeth Gregory McGill, consultant aeronautical 
engineer in Toronto, has been chosen by the Society 
of Women Engineers to receive their-1953 Award for 
Meritorious Contribution to Engineering. Miss McGill 
was honored for her work in airplane engineering and 
production during and after World War II. 


Frank W. Newell, ophthalmology associate at North- 
western University Medical School, has been ap- 
pointed associate professor of ophthalmology at the 
University of Chicago, effective May 1.- 


Howard W. Odum, head of the Department of Soci- 
ology and Anthropology, University of North Caro- 
lina, has been granted the fifth annual O. Max Gardner 
Award by the trustees of the university, in recognition 
of his contribution to the development of American 
sociology. 


Bernard G. Peters, head of the Department of Nem- 
atology at the Rothamsted Experimental Station, 
Harpenden, England, has joined the staff of the Con- 
necticut Agricultural Experiment Station for three 
months, as a special adviser and consultant. Dr. 
Peters will give most of his attention to the problem 
of the tobacco cyst nematode, a new species of para- 
sitie worms discovered by Benjamin F. Lownsbery, 
plant pathologist at the station. 


John L. Rich, professor of geology, University of 
Cincinnati, has been named an honorary member of 
Sigma Gamma Epsilon, national earth sciences hon- 
orary fraternity. Dr. Rich is the seventh person 
awarded an honorary membership in 40 years, and 
was cited for his work in economic geology. 


Jose Romero, chemical engineer of the Agriculture 
Experiment Station, Tingo, Lima, Peru, was a recent 
visitor at the U. S. Bureau of Agricultural and In- 
dustrial Chemistry’s Eastern Regional Research Lab- 
oratory, Philadelphia. 


Will H. Shearon, Jr., has been appointed managing 
editor of the American Chemical Society monthly, 
Industrial and Engineering Chemistry. Mr. Shearon 
has been an associate editor of both the monthly 
magazine and the weekly, Chemical and Engineering 
News, and has been in charge of the society’s Houston 
editorial office since its opening in 1946. 
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Courtney Craig Smith, American secretary of 
Rhodes Trustees, has been elected president of Swarth- 
more College, effective Sept. 1. Dr. Smith was a 
Rhodes Scholar in 1938-39 at Merton College, Oxford, 
and obtained his Ph.D. at Harvard. He has served 
as assistant professor of English, and as national 
director of the Woodrow Wilson Fellowship program, 
at Princeton. At 36, he becomes one of the youngest 
college presidents in the country. He succeeds John 
W. Nason, who resigned to become president of the 
American Foreign Policy Association (Scrence, 116, 
702). 


Robert G. Tischer, formerly professor of food tech- 
nology at Iowa State College, has been named director 
of Food Laboratories for the Armed Forees Quarter- 
master Food and Container Institute. 


James C. White, assistant professor of surgery, 
Harvard Medical School, will give the annual Hugh- 
lings Jackson Memorial Lecture at the Montreal 
Neurological Institute on May 13, at 5:00 p.m. His 
subject will be “Pain Conduction in Man: Studies on 
its Transmission in Spinal Cord and Visceral Plex- 
uses,” 


Gene M. Wild has joined the Antibiotics Manu- 
facturing and Development Division of Eli Lilly and 
Company as a biochemist. Dr. Wild previously taught 
chemistry at Iowa State College, where he also re- 
ceived his Ph.D. early this year. 


John Xan, head of the department of chemistry, 
Howard College, has been chosen by the Northeastern 
Section of the American Chemical Society to receive 
the James Flack Norris Award for achievement in 
the teaching of chemistry. 


Grants and Fellowships 


The Damon Runyon Memorial Fund for Cancer Re- 
search has made research grants to: Duke University, 
$37,000, to support a continuing project by Marcus 
E. Hobbs, for a study of “The Properties on Some 
Smoke Aerosols”; the University of Cincinnati, $9700 
for a project, “Cytologic Diagnosis of Carcinoma of 
Digestive Tract,” under the direction of Leon Schiff; 
the Montreal Cancer Institute, $5000, for a study of 
“Relative Distribution of Mononucleotides in Nucleic 
Acids of Rat Liver during Preneoplastic and Malig- 
nant Hepatoma Stage,” under Antonio Cantero; 
Providence College, $1550, for “Metabolism of C-14 
Labeled Cholesterol and Iodine Metabolism,” under 
Frederick C. Hickey; and Immaculata College, at 
Immaculata, Pa., $1500, for the purchase of a research 
phase microscope for the continuance of a project, 
“The Mechanism of Action of Spleen Extract on 
Fatty Acid Metabolism of Normal and Tumor Tis- 
sues.” Fellowship grants include an allocation of 
$4100 to Chiyeko Okawa, of Tokyo, to bring her to the 
Oak Ridge Institute of Nuclear Studies to do research 
on “Bone Marrow Physiology,” under the direction 
of Marshall Brucer, chairman of the medical division 
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at Oak Ridge. Other fellowships were granted to 
Gaston De Lamirande, $4800, and to Roger Daoust, 
$4500, both of the Montreal Cancer Institute; to 
Zacharias Kominos, of the New England Center 
Hospital, Boston, $4200; to Celia White Tabor, of 
George Washington University, Washington, D. C., 
a supplementary allocation; and to Elizabeth Pillers 
at the University of Cambridge, England, $3000. 


The Mount Desert Island Biological Laboratory, 
Salisbury Cove, Me., announces receipt of a three year 
grand awarded by the American Cyanamid Co. (Led- 
erle Laboratories Division). Each year $500 will be 
available for general support of the summer program 
which features basic research in the fields of renal 
physiology and electrolyte balance, and tissue culture. 


The Union Carbide Educational Fund will inau- 
gurate a new undergraduate scholarship program 
this year. About 400 scholarships will be awarded in 
24 selected colleges and universities at an annual cost 
of around $500,000. Applicants for the four-year 
full-tuition awards (plus allowances for books and 
required fees) must satisfy the college’s scholarship 
requirements and must be interested in careers in 
business. The fund will match each scholarship with 
a $600 annual grant to the institution. 


Meetings and Elections 


The Summer General Meeting of the American In- 
stitute of Electrical Engineers, Atlantic City, June 
15-19, is being arranged by the Philadelphia Section 
of the institute, which will celebrate its 50th anniver- 
sary. A special effort is being made by the committee 
to interest student engineers, and arrangements have 
been made to have at least 40 from various engineering 
schools attend the meeting as guests of the Phila- 
delphia Section. Technical sessions will be devoted 
to electronics, computers, facsimile, electrical techni- 
ques in medicine and biology, television, management, 
broadcasting, land transportation, magnetic recording, 
communications, power generation, power transmis- 
sion and distribution, basic science and other fields of 
electrical engineering and the allied arts. 


The annual foray and business meeting of the Cen- 
tral States Section of the Botanical Society of America 
will be held in the Black Hills at Frank Troxell’s 
Guest Ranch, Nemo, 8. D., June 22-24. Participants 
will assemble June 21. The program ineludes field ex- 
cursions to several of the interesting forest, sage- 
brush, marsh, and semidesert locales, from altitudes 
of 7242 ft at Harney Peak to 3259 ft at Rapid City. 
All are welcome to attend. Queries may be directed to 
the chairman of the section, John Winter, Department 
of Botany, University of South Dakota, Vermillion. 


The Mathematics Department of the University of 
Michigan is sponsoring a conference on functions of 
a complex variable, with emphasis on topological 
methods. The conference will run for approximately 
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two weeks, beginning June 17. The program will 
consist of a group of invited addresses and of sessions 
for contributed papers of 20 minutes. Among those 
who will present longer addresses are L. V. Ahlfors, 
L. Bers, A. Beurling, S. Bochner, 8. Kakutani, C. 
Loewner, M. Morse, Z. Nehari, R. Nevanlinna, M. 
Ohtsuka, P. Rosenbloom, H. L. Royden, L. Sario, D. 
C. Spencer, and G. T. Whyburn. Anyone interested in 
presenting a contributed paper is requested to send 
an abstract to W. Kaplan, 274 West Engineering 
Building, Ann Arbor, Mich. 


Miscellaneous 


The American Museum of Natural History has begun 
work on a unique series of exhibition halls devoted to 
the study of man. John D. Rockefeller, 3rd, a trustee, 
through a gift of approximately $95,000 has made 
possible the preparation of a Hall of the Biology of 
Man. The first in a series of five to be devoted to the 
study of man, the new hall will initiate a comprehen- 
sive, three-dimensional interpretation of modern 
anthropological research, which views man as an inte- 
gral part of the world around him rather than as 
something separate and isolated from his environ- 
ment. To be planned and executed under the supervi- 
sion of Harry L. Shapiro, chairman of the museum’s 
Department of Anthropology, the new hall will be 
concerned with human evolution and biology and the 
relation of man to his environment, including the ef- 
fect of nutrition, the mobilization of the organism 
against disease, and disease vectors. Later halls will 
deal with man’s behavior, social organization, and 
eultural history, with the fifth hall to be devoted 
specifically to American culture. The exhibits to be 
created with the Rockefeller gift will be divided into 
three parts to show the evolution of man from the 
lower forms, the physical structure and workings of 
the human organism, and the group aspects of human 
life. Models, demonstrations, and new exhibition tech- 
niques will be used to present an integrated view of 
the various factors contributing to the physical make- 
up of man as he is today. 


The Canadian Ministry of Health and Welfare has 
announced a flying public health expedition under 
the Indian Health Services, to carry out an extensive 
x-ray survey for tuberculosis among the Eskimos 
along the shores of the western Arctic and Arctic 
islands. The group, headed by L. Christensen, Indian 
Health Service doctor at Aklavik, N. W. T., will diag- 
nose tuberculosis among the native population and 
arrange hospital eare. 


The Commonwealth Scientific and Industrial Re- 
search Organization, Australia, will make a survey to 
assess the agricultural potential of the various regions 
of Papua and New Guinea, in collaboration with the 
Department of Territories. This project follows the 
suecess of similar survey work in the Darwin-Kath- 
erine region, the Barkly Tableland, the Kimberleys, 
and other areas of northern Australia. The survey 
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party will progressively map the country, classify the 
land according to its inherent qualities, describe its 
permanent characteristics, and assess its possibilities 
for agricultural development. The CSIRO team, under 
the direction of C. 8. Christian, will receive coopera- 
tion from the RAAF Photographie Unit, which has 
been asked to make an aerial survey of terrain to be 
covered by the land party. Use will be made of aerial 
aaa to select areas for detailed examina- 
ion. 


P The Polish People’s Republic has proclaimed 1953 

Copernicus Year,” and meetings and conferences are 
now under way in commemoration of the Polish 
astronomer. The 400th anniversary of the death of 
Nicolaus Copernicus (Mikolaj Kopernik) oceurred on 
May 24, 1943, during the Nazi oceupation of Poland. 
For obvious reasons the anniversary could not be 
celebrated at that time by Polish scientists or the 
Polish community. Now, a decade later, Polish science 
headed by the newly organized Polish Academy of 
Sciences has made plans to mark the anniversary, 
Among the events announced are: The Polish Assozia- 
tion of Astronomers is completing arrangements for 
a conference of Polish and foreign astronomers, The 
meeting will take place in Krakow, at whose Jagiel- 
lonian University Copernicus received his training in 
mathematics and astronomy. Also scheduled in Kra- 
kow is the opening of an extensive exhibition under 
the title “Nicolaus Copernicus and the Epoch of the 
Renaissance.” During 1953 a new and definitive 
volume from Copernicus’ chief work, De Revolutioni- 
bus Orbium Coelestium, Book VI, will be published in 
Latin and Polish, with the editors making use of a 
Copernicus manuscript found about a century ago in 
a private library in Prague. Also being prepared by 
the State Science Publishing House is a new trausla- 
tion from the Italian of the Dialogues of Galileo, 
Other publishing ventures include a new edition of 
Copernicus’ writings on economies, as well as an illus- 
trated album on his life and work. 


The Committee on the Survey of Food and Nutri- 
tion Research of the Food and Nutrition Board of the 
National Research Council reports excellent progress 
on the Third Survey of Food and Nutrition Research 
in the United States. About 3000 research projects 
have been listed to date. July 1 has been set as the 
deadline for receipt of information. In the forth- 
coming publication, the project titles will be arranged 
in 11 sections: Nutritional Requirements; Digestion 
and Metabolism; Nutritional Deficiencies; Nutrition 
Surveys; Methodology Pertaining to Nutrients; En- 
zyme and Hormone Chemistry; Food Composition; 
Factors Affecting Nutritive Value; Microbiology; 
Food Acceptance; Nutrition Education. A_ register 
of workers in this field, a list of organizations con- 
ducting or supporting the research, and a subject 
index will be included. A new feature will be the 
inclusion of suggested food and nutrition research 
projects in areas where further work is indicated. 
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Technical Papers 


Respiration of the Parts of the Hybrid 
Gastrula Rana pipiens x R. sylvatica* 


L. C. Sze? 
Zoology Department, Columbia University, New York 


The general development of hybrid eggs obtained 
from the cross R. pipiens x R. sylvatica has been 
thoroughly studied by Moore (1, 2). He showed first 
of all that the hybrid eggs are blocked in most cases 
at a stage when a distinct dorsal lip is formed—that 
is, at stage 10 of Shumway (3)—and second, that the 
competence of the ectoderm and the inductive ability 
of the dorsal lip are generally weak in comparison 
with those of eggs from the cross R. pipiens x R. 
pipiens. The latter fact is especially interesting, since 
it suggests that the effect of hybridization may be a 
general disturbance of the eggs. 

Barth (4) has found that the increase in respiration 
of hybrid eggs is also blocked beyond stage 10. The 
eggs continue to respire at the same rate as at the 
time when respiration is blocked. He has concluded 
that “not only does the dorsal lip metabolism’ remain 
at the gastrula rate, but all of the cells appear to con- 
tinue to respire at this rate.” Since the general respira- 
with those of eggs from the cross R. pipiens x R. 
pipiens) has already been studied by Sze (5), it was 
of interest to see whether the respiratory pattern of 
the hybrid gastrula is similar to that of the normal 
one, 

Four regions of the hybrid gastrula, corresponding, 
respectively, to 1, 2, 3, and 4 in Fig. 1, were meas- 
ured by the Cartesian diver technique. The results 
are given in Table 1. The average respiratory rates 
of regions 1, 2, 3, and 4 are 1.92, 2.25, 2.27, and 
1.56 x 10-* pl/ug/hr, with respect to dry weight, re- 
spectively. There is an apparent animal pole—vegetal 
pole respiratory gradient. Moreover, the dorsal lip in- 
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Fic. 1, Diagram showing the parts of the hybrid gastrula 
used in the measurements of the oxygen uptake. A = animal 
pole ; Vg = vegetal pole ; D = dorsal lip. 


This work was supported by a research grant from Com- 
mittee on Growth acting for the American Cancer Society and 
administered by L. G. Barth. 

"Present address: The Creedmoor Institute for Psycho- 
biologie Studies, Queens Village 8, New York. 
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TABLE 1 


RESPIRATION OF THE PARTS OF THE HyBrip GASTRULA, 
Rana pipiens x Rana sylwatica 


Regions 
Egg No. ———————— - 
1 2 3 4 
1 1.71 1.48 1.96 1.46 
2 1.57 2.57 2.36 1.41 
3 2.27 2.77 2.74 1.81 
4 2.04 2.15 2.23 1.60 
5 2.00 2.26 2.08 1.51 
Mean 1.92 2.25 2.27 1.56 


Rate: dry wt/hr. 


variably has a higher respiration on the basis of dry 
weight than the ventral lip. When we compare the 
present data with data from the normal eggs of the 
same season as reported by Sze (5), we notice that 
the activities of the various regions of the hybrid eggs 
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FiG, 2. Diagram showing the respiratory rates of the parts 
of the normal and hybrid gastrula. Hollow circles = normal ; 
solid circles = hybrid. 


are approximately half those in the corresponding re- 
gions of the normal eggs when their respiratory rates 
are expressed in terms of dry weight (Fig. 2). This 
indicates that the respiratory block in the hybrid em- 
bryo is not localized. Thus, the hybridization disturbs 
the respiration equally in every region of the egg. 

It has been mentioned that the various regions of 
the hybrid eggs at stage 10 respire at only half the 
rate of the corresponding regions of the normal eggs 
taken at the same stage (on the same reference stand- 
ard). The development of the hybrid eggs is slower, 
however, than that of the normal eggs. Usually, by 
the time the hybrid eggs reach stage 10, the normal 
eggs are already at about stage 11 of Shumway. Con- 
sequently, the above comparison is made on the basis 
of developmental stage. If we want to compare the 
relative rates of respiration of the parts of these two 
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groups of eggs on the absolute time scale, the normal 
eggs should be dissected at stage 10, and cultivated 
until the hybrid eggs of the same clutch are ready, 
and then measured simultaneously. One experiment 
has been carried out with region 1 as a test. This re- 
gion of the normal egg was isolated first and culti- 
vated under the same condition as the hybrid eggs. 
After the hybrid eggs reached stage 10, the corre- 
sponding region of the hybrid gastrula was dissected 
out. When the healing of the hybrid explant was com- 
plete, both the normal and the hybrid explants were 
measured simultaneously. The rates of the normal 
and the hybrid explants were, respectively, 4.17 and 
1.60 x 10-* wl/ug/hr with respect to dry weight. The 
normal explant has a respiratory activity 2.6 times 
greater than the hybrid one. 

The results of the experiments suggest that the 
effect of the R. sylvatica genome on respiration is 
widespread. There is no localized effect; that is, all 
cells are apparently affected similarly, since the gen- 
eral respiratory pattern of the hybrid gastrula re- 
mains the same as that of the normal gastrula, the 
only difference between these two kinds of eggs lying 
in the magnitude of the respiratory activity. These 
results are in agreement with the conclusion of Barth 
(4) and the results from experimental embryological 
studies of Moore (1, 2). 
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Liquid Scintillation Counting of Tritium- 
labeled Water and Organic Compounds* 


F. N. Hayes and R. Gordon Gould? 


University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 


The liquid solution scintillator is assuming an in- 
creasingly important role for homogeneous counting 
of C'* compounds. With such compounds as steroids, 
fatty acids, ete., which have little quenching action on 
the scintillation system, relatively large samples may 
be counted with high experimentally realizable effi- 
ciency (40-60%). The high efficiency, ease of opera- 
tion, and the large range in sample size provide ample 
reason for establishing liquid scintillation counting as 
the method of choice in many biological experiments 
utilizing C', Solutions that have been employed for 
scintillation counting include p-terphenyl in toluene 
(1), 2,5-diphenyloxazole in toluene (2), and p-ter- 
phenyl in various mixtures of dioxane and water (3). 

1 Work done under the auspices of the Atomic Energy 
Commission. 


2 The authors wish to acknowledge the technical assistance 
of Betty Rogers, Kenneth C. Kohr, and Robert W. Merwin, Jr. 


480 


Instrumentation problems associated with liquid so- 
lution scintillation counting of low energy 6-particles 
have been partly resolved by coincidence cireuitry 
(1, 2) and refrigeration of photomultiplier tubes in 
order to lower the portion of the background count- 
ing rate that is due to dark current. The upper level 
discriminator operating in anticoincidence (2) has 
proved useful for rejecting high amplitude background 
pulses and improving the counting rate ratio of sam- 
ple to background. 

The considerably lower energy B-spectrum of H® 
relative to C!* indicates the probability of a corre- 
spondingly greater difficulty in realizing satisfactory 
counting conditions for tritium. The observation that 
tritium-labeled hexestrol (4) could be counted with 
low efficiency in the C™ scintillation system (2) sug- 
gested further investigation of this type of tritium 
counting. 

Using the fast coincidence instrument designed for 
C"* scintillation counting, various tritium-labeled ster- 
oids and fatty acids were counted, and the counting 
efficiency was estimated by assay of the water ob- 
tained on combustion. A vibrating reed electrometer 
was used to compare the water with a standard tritium 
water sample (5). In addition, it was found possible 
to count tritium water directly with about the same 
sensitivity as with the electrometer, and with consid- 
erably greater rapidity and convenience. 

2,5-Diphenyloxazole was employed as the solute with 
toluene, dioxane, and xylene as the major solvents. 
The standard practice was to use 100 mg solute in 
a total volume of 30 ml solution. Miscibility of tritium 
water with toluene or xylene was achieved by addi- 
tion of absolute ethanol. 

Contamination difficulties were minimized by use of 
Pyrex weighing bottles (45 mm in diam by 65 mm) as 
sample containers. These can be swiftly inserted into, 
and removed from, the area between the photomul- 
tiplier cathodes, thus permitting samples to be changed 
without warming of the tubes. The sample holders also 
may be easily cleaned or disearded when significantly 
contaminated. 

Coincidence counting efficiencies reported here were 
accompanied by backgrounds of 100-200 epm. Efii- 
ciencies from either one of the single tubes were 24 
times higher than those from the two tubes operated 
in coincidence, but the backgrounds were of the order 
of 10,000-100,000 epm. 

Results obtained with a few sterols dissolved in 
toluene are given in Table 1. Samples ranging in size 
from fractions of a milligram to a gram may be 
counted with the same efficiency, the upper limit of 
sample size being conditioned only by the solubility 
of the compound. Although certain organic compounds 
exhibit a quenching effect, none of those reported in 
Table 1 showed perceptible quenching in the concen- 
trations reported. 

The counting data obtained for tritium water are 
presented in Fig. 1 and Table 2. The highest efficiency 
was realized with 0.01 ml water, 0.19 ml absolute 
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TABLE 1 
ScINTILLATION COUNTING DATA FOR TRITIUM-LABELED STEROLS IN TOLUENE SOLUTION 


. Cpm/mg of Ion chamber Efficiency of 
Tritium-labeled compound Mg Mg inert Cpm labeled results scintillation 
assayed form added > 
compound (pe /mg) counting (%) 
6.7 0 29,000 4,329 0.0315 6.41 
0.266 13.03 1,270 4,775 
0.1057 999.9 463 4,340 
Cholestanol-5,6-T, .. 0.064 31.93 4,042 63,100 0.442 6.44 
Sitosterol-T on... 5.6 0 52,294 9,695 0.068 6.48 
0.0474 23.65 454 9,580 
0.0167 167 168 10,060 
A’-Cholestenol-5,6-T, (Lathosterol) 05 5.0 45,550 91,100 


* Each sterol was diluted with the inert form to a specific activity of 0.02—0.08 uc/mg, burned in a combustion tube, 


and the resultant water assayed in a vibrating reed electrometer. 


ethanol, and 29.8 ml toluene. The decrease in efficiency 
with increasing amounts of water is due to the dilu- 
tion of the effective solvent; the decrease at small con- 
centrations is apparently due to adsorption of the 
tritium water on the glass. The latter effect has not 
been observed in tritium sterol or in C'* counting. A 
convenient procedure for preparing tritium water sam- 
ples for counting is to add absolute alcohol to the 
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Fic. 1, Efficiency of scintillation counting of tritium water 
in toluene-alcohol and in dioxane. 


sample to give either 90% or 95% aleohol. An aliquot 
of the dilute alcohol is then added to a solution of 100 
mg of 2,5-diphenyloxazole in sufficient toluene or 
xylene to give a total volume of 30 ml. 

When maximum sensitivity is desired, and large 
amounts of sample are available, the optimal proce- 
dure at present consists of using a mixture of 20 ml 


xylene, 100 mg 2,5-diphenyloxazole, and 10 ml 90% 
aleohol made from the tritium water sample and ab- 
solute alcohol. This procedure gave a counting effi- 
ciency of 2.0%, using xylene as the solvent, and 1.5% 
using toluene. 

The principal advantage of using dioxane as sol- 
vent is that it is not necessary to add ethanol to pro- 
duce miscibility of the water sample. However, the 
efficiency of dioxane as a scintillation solvent is suffi- 
ciently inferior to toluene and xylene that the latter 
solvents provide maximum sensitivity, although diox- 
ane permits the counting of much larger samples. 

In the counting range studied all three solvents gave 
sensitivities comparable to that obtained with a vi- 
brating reed electrometer, as the lower efficiency is 
balanced by the much greater sample measurable. 

Assuming the lower level of significance for the sam- 
ple counting rate to be 75 epm above background, the 
lower limit of detectable specifie activity would be 

75 100 34x10" 
VE 
where V is the volume of the HTO sample in ml and 
E is the percentage counting efficiency. In the experi- 
ment involving 20 ml xylene, 10 ml 909% ethanol, and 
100 mg 2,5-diphenyloxazole, this limiting value is 
1.7 x 10-* pe/ml. 

The general nature of the dilution effect and the 
specificity of adsorption problems to tritium water 
counting were demonstrated by counting C'* samples 
in tritium-free solutions. Efficiencies shown in Table 2 
are based on benzoic acid prepared from National 
Bureau of Standards C'*-containing sodium carbonate. 


TABLE 2 


THE EFFICIENCY OF SCINTILLATION COUNTING OF TRITIUM WATER AND C" BENzoIC ACID IN 
Various SOLVENT MIXTURES 


Toluene (m1) ou... 30 30 29.9 29.8 29.5 29 28 25 20 10 20 20* 10 307 29.9% 29% 20% 
Absolute ethanol (ml) 0.019 0.0475 0.095 0.19 0.475 0.95 1.9 4.75 9.5 19 9 9 18820—_— — 
Water (ml) noc... 0.001 0.0025 0.005 0.01 0.025 0.05 0.1 0.25 0.5 1.0 1.0 1.0 2.0 20 0.1 1.0 10 
H® efficiency (%) ........ 1.3 3.2 3.6 4.6 4.5 42 39 24 14 03 15 2.0 04 08 0.9 0.6 0.04 
(™ efficiency (%)) ......... 55 54 54 53 52 50 48 39 32 14 31 37 #13 2 30 23 24 

* Xylene. 

+52 ml total volume and 200 mg 2,5-diphenyloxazole. 

t Dioxane. 
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Concerning the Site of Nitrogen Absorption 
in Rats Fed Autoclaved or Raw 
Soybean Oil Meal* 


Raymond Borchers 


Department of Agricultural Chemistry, University of 
Nebraska, Lincoln 


Carroll, Hensley, and Graham (1) have concluded 
that much of the nitrogen absorption in rats fed raw 
soybean oil meal must take place in the cecum. This 
conclusion was reached from data showing that the 
apparent digestibility of raw soybean nitrogen in the 
terminal 20% of the small intestine was 32.65%, 
whereas in the feces the value was 76.96%. Values re- 
ported for apparent digestibility of heated soybean 
nitrogen were 78.66% and 81.78%, respectively. This 
observation presented a notable advance in explain- 
ing the lower nutritive value of raw soybeans com- 
pared with autoclaved soybeans. It therefore seemed 
advisable to repeat this work in order to determine 
the validity of the observations made. 

The Cr,0, index procedure was employed in a 
manner similar to that of Carroll et al. (1), with the 
following pertinent notations. The autoclaved and raw 
soybean rations contained 2.1% total nitrogen and 
were compounded as in previous studies (2). Rats of 
the Sprague-Dawley strain were fed the respective 
ration for a period of 4 days before being sacrificed. 


TABLE 1 


APPARENT DIGESTIBILITY OF SOYBEAN NITROGEN IN THE 
TERMINAL 20% OF THE SMALL INTESTINE 
Apparent digestibility + SE 
(range) 


EF 6% > Autoclaved Raw 
a A2E < (%) (%) 
1 20 126 73.35 + 1.92 
(52.7-84.8) 1.968* 
66.90 + 2.66 
20 (43.3-82.8) 
2 21 189 78.52 + 0.93 
(71.7-84.5) 1.644* 
18 186 75.17 + 1.82 


(59.1-86.5) 


* Not significantly different, ¢ value according to Snedecor 


1 Published with the approval of the director as Paper 
No. 584, Journal Series, Nebraska Agricultural Experiment 
Station. 
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The determination of Cr,O, was carried out by the 
method of Schiirch et al. (3), except that the dichro- 
mate color was read at 375 mu, as suggested by Dansky 
and Hill (4). 

The data accumulated in our experiments indicate 
that the apparent digestibility of raw soybean nitrogen 
was not significantly different from the apparent di- 
gestibility of autoclaved soybean nitrogen when deter- 
mined by the Cr,O0, index method in the terminal 
20% of the small intestine of the rat. The results are 
presented in Table 1. 
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A Test Utilizing the in Vitro Clearing of 
Milk to Determine the Presence of 
Lipid Clearing Factor in Plasma 


Leon Schwartz, Richard A. Dunsmore, 
and Arthur Goldman? 


Division of Cardiology, Philadelphia General Hospital, 
Philadelphia, Pennsylvania 


Recent studies indicate that certain physically dis- 
tinct lipoprotein particles suspended in the blood may 
be etiologically significant in atherosclerosis (1, 2). 
Following an earlier observation that heparin sdmin- 
istered intravenously decreased the turbidity of plasma 
during alimentary lipemia (3), a number of workers 
have been investigating the possibility that the heparin 
clearing phenomenon may be of significance in lipid 
metabolism, particularly in relation to the etiology of 
atherosclerosis. The clearing effect has been found to 
oceur in vitro when lipemic plasma is ineubated with 
plasma withdrawn from donor animals soon after ihe 
intravenous administration of heparin (4). Subsequent 
work suggests that a soluble tissue substance, in the 
presence of heparin, catalyzes the conversion of a 
precursor present in plasma to a lipid clearing factor. 
The latter apparently effects a redistribution of plasma 
lipids in such a way that turbidity is decreased (5). 

We have been testing for the presence of clearing 
factor precursor in the plasma of normal and abnor- 
mal subjects in connection with our work on post- 
prandial serum turbidity in atherosclerotic patients 
(6). In the course of our study we have investigated 
the possibility of substituting for lipemic plasma a 
more easily procured and more readily standardized 
substance as testing material in the assay of lipid 
clearing factor. We have found that milk fulfills these 
requirements reasonably well. 


1 Fellow of the Heart Association of Southeastern Pennsyl- 
vania. 
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TABLE 1 
CLEARING OF DILUTED MILK Durine INCUBATION 


WITH HEPARINIZED PLASMA 


Turbidity reading 


Min of Control mixture Test mixture 
incubation (nonheparinized (He parinized 
plasma and plasma and 

diluted milk ) diluted milk) 

1 103 94 

15 102 85 

30 101 80 

45 103 80 

60 103 77 

120 105 74 


The procedure consists of a quantitative determina- 
tion by turbidimetry of the decrease in turbidity ob- 
tained in milk when it is incubated with heparinized 
plasma. After a 12-hr fast a 15-ml control specimen of 
venous blood is obtained from the subject, and 100 mg 
of a solution of the sodium salt of heparin is given in- 
travenously. No food is taken during the test period. 
Fifteen ml of venous blood is then collected at inter- 
vals that vary from 1 to 120 min after the administra- 
tion of heparin. Each specimen is collected in an oxa- 
lated tube containing the evaporated residue of 1.5 
ml 1.2% ammonium oxalate and 0.8% potassium oxa- 
late. The specimens are centrifuged at 2000 rpm for 
10 min, and the supernatant plasma is pipetted off. 
Three ml of each plasma specimen, including the eon- 
trol, are then thoroughly mixed with 1 ml of diluted 
fresh homogenized grade A milk previously diluted 
1: 60 with physiologie saline and preheated to 37° C. 
The mixture of plasma and diluted milk is then incu- 
hated in a water bath at 37° C. Turbidity readings are 
made immediately after mixing and at various inter- 
vals during the next 24 hr in a photoelectric colorim- 
eter, using microtubes. Distilled water is used as a 
blank, and a red filter (640-700 ”) is used to mini- 
mize serum color or slight degrees of hemolysis. We 
have expressed our results in terms of the direct scale 
readings? obtained in a Klett-Summerson photoelectric 
colorimeter. 

Ten physically normal male psychiatrie patients who 
varied in age from 18 to 30 years were tested. All 
showed the presence of lipid clearing factor by a vari- 
able decrease in turbidity of the diluted milk when it 
was incubated with heparinized plasma. Clearing ac- 
tivity could be demonstrated in plasma withdrawn as 
soon as 1 min after the intravenous injection of 
heparin. In general, maximum clearing activity was 
noted in plasma specimens withdrawn approximately 
10 min after the administration of heparin. Following 
the ineubation of the plasma and diluted milk mixture 
there was a gradual decrease in turbidity, with a maxi- 
mum of clearing usually, after 2 hr incubation. There 
was no significant change in the turbidity of the eon- 
trol specimens throughout the incubation. A typical 


2 Optical density values may be obtained by multiplying the 
direct scale readings by 0.002. 
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assay of a plasma specimen collected 10 min after the 
administration of heparin is presented in Table 1. 

A comparison of clearing factor activity in the 10 
tested subjects revealed variable degrees of activity. 
In 2 subjects clearing activity was not noted until 1 
and 2 hr, respectively, after the injection of heparin. 
In the remaining 8 individuals the presence of clear- 
ing factor was readily demonstrable in plasma speci- 
mens obtained 10 min after heparin injection. After 2 
hr ineubation turbidity decreased 5, 7, 13, 13, 14, 20, 
21, and 28 seale units, respectively, in the plasma 
specimens of these subjects. 

The results suggest that the procedure may be stand- 
ardized as a useful clinical tool in evaluating the pos- 
sible role of clearing factor precursor in the etiology 
of atherosclerosis. The study described here is being 
extended in an effort further to simplify the procedure 
and possibly to find other lipoprotein substances that 
may serve as more sensitive indicators of the presence 
of lipid clearing factor in plasma. 
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Radioactive lodine as an Indicator of 
the Uptake of Iodine by the Liver, 
Gastrocnemius, and Thyroid of 


Rana pipiens 


Walter O. Bradley 


Department of Biology, 
Virginia Union University, Richmond 


Iodine metabolism in body tissues has long been a 
problem, and until recently the only available methods 
for following the fate of iodine in the body were 
chemical determinations or biological assay of tissues. 
Today, the approach to the problem of iodine metabo- 
lism in body tissues can be simplified by the use of 
the radioactive isotope of iodine (I'*'), which has a 
half-life of 8 days. With radioactive iodine tracer tech- 
niques it is possible to label the cireulating iodine in 
the organs without altering the amount of iodine 
already present, since samples of radioactive iodine 
can be prepared practically free of iodine. 

For the most part, such studies have dealt with the 
accumulation of iodine in the thyroid gland of warm- 
blooded animals. The present paper, on the contrary, 
is a report of experiments carried out on the frog to 
determine the concentration of iodine in hepatic and 
striated muscle tissue (gastrocnemius), as well as in 
thyroid tissue. 

In these experiments male and female frogs (Rana 
pipiens) of 17-23 g body weight were kept in a 
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TABLE 1* 


‘ im Av wt of Av wt of Av wt of . Avcount Av count 

Frogs Sex wt of of liver gastrocnemius muscle of liver of muscle 
slices muscles slices slices slices 
8 3 20.3 0.00036 0.91 0.00183 0.72 0.00200 1712 808 475 
4 9 19.9 0.00034 0.93 0.00201 0.67 0.00216 1720 832 431 


* The mean values in grams for the weight of the frogs, of the thyroid glands, livers, liver slices, gastrocnemius muscles, 
and muscle slices of separate groups of male and female frogs; also the mean values for radioactivity counts/2-min interval 


for the thyroids, liver slices, and muscle slices. 


sereened cage under dripping water in an air-con- 
ditioned room at 5° C. Groups of animals were given 
intraperitoneal injections of approximately 22.5 ue of 
carrier-free radioactive iodine in a sodium bisulfite 
solution. The animals were sacrificed 4 hr after the 
injection of the radioactive iodine. The thyroids were 
removed, rinsed in frog Ringer’s solution, blotted, 
weighed, and pressed flat on clean microscope slides ; 
radioactivity counts were made for 2 min with a 
Geiger-Miiller counter. Next, the liver and gastroc- 
nemius muscles were removed from each animal, 
rinsed in frog Ringer’s solution, blotted, and weighed. 
Thin slices of liver and striated musele tissue were 
made with a razor blade, weighed, and prepared for 
reading as were the thyroids. 

The results of these experiments are shown in 
Table 1. On the basis of recovery of radioactivity, 
Table 1 shows that the radioactive iodine uptake of 
the thyroid glands is greater than that of the liver 
slices, and the uptake of the liver slices is greater 
than that of the slices of striated muscle. 

The weight of the thyroid glands averaged 0.00035 g, 
the liver slices 0.00192 g, and the striated muscle slices 
0.00208 g. The average amount of radioactivity given 
off for the thyroids was 1716 counts/2 min, for the 
liver slices 820 counts/2 min, and for the striated 
muscle slices 453 counts /2 min. Although the average 
weight of the liver slices is 5.48 times that of the 
thyroids, and the average weight of the striated muscle 
slices is 5.94 times that of the thyroids, the thyroids 
gave off 2.09 times as much radioactivity as the liver 


slices and 3.78 times as much radioactivity as the 
striated muscle slices. A comparison of the liver and 
striated muscle slices shows that, on the average, the 
muscle slices are 1.08 times as heavy as the liver slices, 
but the average amount of radioactivity given off by 
the liver slices is 1.81 times the average for the muscle 
slices. 

The findings reported here indicate that there is a 
differential iodine uptake by thyroid, liver, and stri- 
ated muscle tissue of the frog. These findings for 
thyroid and liver tissue are similar to those of Perl- 
man, Chaikoff, and Morton (1) for the rat, and of 
Chaikoff and Taurog (2) for surviving slices of thy- 
roid and liver tissue of sheep. Similar differences be- 
tween the activities of thyroid and other tissues have 
been observed by Hertz, Roberts, and Evans (3) and 
by Salter (4). 

The findings of these experiments may be sum- 
marized by stating that the iodine-concentration ¢a- 
pacity of thyroid, liver, and striated muscle tissue 
of the frog, as measured by the uptake of radioactive 
iodine, showed that the frog’s thyroid tissue had the 
greatest avidity for iodine, liver and striated muscle 
tissue following in that order. 


References 

1, Peruman, I., Caarkorr, I. L., and Morton, M. E. J. Biol, 
Chem., 139, 432 (1941). 

2. Cuarkorr, I. L., and Tauroc, A. Ann. N. Y. Acad. Sei, 
50, 377 (1949). 

3. Hertz, S., Roperts, A., and Evans, R. D. Proc. Soc. Baptl. 
Biol. Med., 38, 510 (19388). 

4. Sauter, W. T. Ann. N. Y. Acad. Sci., 50, 358 (1949). 


Manuscript received September 4, 1952. 


Comments and 


More on Editorial Prerogatives 


(The following communications are published with- 
out editorial alteration.) 

Please refer to “Editorial Prerogatives” (Science, 
116 [693-695]). 

Now that all other cards probably are down, I’m 
ready to toss in mine too. Coming this late, my 
thought will have to make its way strictly on merit, 
in competition with ideas presumably already formed. 


When complaints like this author’s are milder, my 


experience has been that the author has a limited 
command of English, has not been’ exposed soon 
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Communications 


enough in his life to competent editorial work, thinks 
that the method of expression to which he has aceus- 
tomed himself is the only possible correct method, and 
resents any change as if the change were translation 
into a foreign language. To such an autho# an ex- 
tensive vocabulary and a method of expression dif- 
ferent from his own actually are a foreign language. 
The rumpus that this author has kicked up over 
picayune matters, however, suggests in both degree 
and time element that a good course may be to forget 
him and concentrate on presenting the following ideas: 
Every journal and every printing house has its 
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own standards. Many, if not most of these standards 
are identical. An author who does not care to wel- 
come the improvement of competent editing under the 
standards that apply is privileged to go elsewhere, or 
to publish privately. 

Most technical journals already have more manu- 
seripts than they can publish. Publication in a stand- 
ard journal is a favor to the author. Every person 
who reads the printed article shows the author equal 
courtesy. 

A complete engineering drawing shows three views. 
In a correctly edited manuscript, the editor supplies 
two of the desirable three points of view, his journal’s 
and the readers’. 

A competent editor defends the reader from the 
author and also the author from himself—and once 
in a blue moon gets thanks for doing so. 

Henry Henpricks KercuamM 
Piqua, Ohio 


Your issue of December 19, 1952 presents at some 
length the pros and cons of the situation brought 
about by the editors of the Quarterly Review of Biol- 
ogy in their treatment of the manuscript of Dr. K. 
H. L. Key’s important review of our knowledge of 
locust phases. I infer from your editorial note that 
free and frank discussion of the matter is expected 
and welcomed. 

As one who has worked for some decades with cer- 
tain aspects of locust research, and also for some 
years past has had abundant opportunity to know 
and judge Dr. Key’s fairness and ability and his re- 
spect for other authors’ rights and prerogatives, it is 
somewhat of a shock to learn the extent to which his 
manuseript had been altered, and put into type, before 
he had an opportunity to pass upon these many 
alterations, and in addition many of these changes 
allowed to appear over his protest. 

Having served for nearly two score years as a mem- 
ber of an important publication committee, and as 
chairman of two such purely scientific committees pro- 
ducing six serial issues, it is exceedingly difficult for 
me to understand why a manuscript so greatly altered 
was not returned to the author for his perusal before 
putting it into type. Granted that the Quarterly Re- 
view of Biology works on a very tight schedule, and 
that its editors are unsalaried and do its work on un- 
official time, it is in these respects no different from 
numerous other journals which could be mentioned. 

In the past few years I have been having extensive 
lots of manuseript and proof pass back and forth be- 
tween Philadelphia and Australia, accompanied by 
almost weekly relevant air mail letters, these concern- 
ing a monograph being prepared here and published 
by the Commonwealth Scientific and Industrial Re- 
search Organization, with Dr. Key the active inter- 
mediary and representative of that body. I can say 
with full knowledge there has been the most courteous 
and careful regard for the author’s wording, and no 
change, no matter how minor, is made without full air 
mail consultation before anything goes into type. This 
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may be considered in certain directions as a personal 
and irrelevant matter, but it reflects, at that end, an 
attitude of mind which I have always maintained as 
fundamental, i.e. the author’s right to the presentation 
of his arguments as he sees them, subject only to the 
correction of errors of statement or direct misuse of 
English. The alternative is the return of the manu- 
seript. 

There is in the rejoinder of the editors of the Quar- 
terly Review of Biology at least one statement un- 
worthy of them. Naturally Dr. Key knew exactly what 
he wished to say and that he felt he was right. It is, 
or should be, assumed by all publication bodies that 
this is true of all scientific authors, otherwise they 
would not, or should not write. Clearly, as the Quar- 
terly Review of Biology editors admit, if 54.4% of 
the 287 changes made in Dr. Key’s manuscript were 
allowed to stand over his protest made after seeing 
them for the first—in type—they are obligated to 
publish one or the other of the two explanatory state- 
ments suggested by them, using that which Dr. Key 
would prefer. This unfortunate and sweeping exer- 
cise of editorial power bring more clearly into focus 
something which has been hanging, like the sword of 
Damocles, over the biological world, i.e. the regiment- 
ing and bureaucratic tendencies which are endeavor- 
ing to mold and standardize to a set pattern the scien- 
tifie publication media in this country. We ean only 
imagine what the reactions of some of our really great 
scientific master minds of the past, such as Joseph 
Leidy, E. D. Cope, Elliott Coues and W. M. Wheeler, 
as well as many others, equally masters of the written 
word, would have been to such unrestrained use of 
the blue pencil, with its consequent alteration of their 


James A. G. Renn 


The Academy of Natural Sciences of Philadelphia 


The editorial controversy between Dr. Key and the 
Quarterly Review of Biology is regrettable, but it may 
be a real service to the technical press to have aired it. 
Dr. Key’s basie complaint, that of over-editing, is one 
which has been shared by other authors. It may be 
that there are certain magazines whose editors are 
chronically guilty, but I am more inclined to believe 
that it occurs with newer, unmellowed editorial per- 
sonnel, Several years ago, I also had a paper marked 
up with hundreds of corrections by the editors of a 
technical journal of whose Publications Committee I 
am a member. Almost at the same time, another of 
my papers prepared with only the same amount of 
eare was accepted and published in the American 
Journal of Science with no more than half a dozen 
changes. If the editor in the current controversy be- 
lieves that his detailed editing is necessary to protect 
“a literary tradition, as well as standards of scientific 
excellence,” he might contemplate the fact that the 
American Journal of Science is now 150 years old. 

R. E. Biren 
Harbison-Walker Refractories Company 
Pittsburgh, Pennsylvania 
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The dispute between Dr. Key and the editors of the 
Quarterly Review of Biology points up what seems to 
me the worst feature of certain editors of biological 
journals. I do not have personal experience with these 
particular editors, but I have had experience with 
numerous referees and editors, as well as experience 
as a member of editorial boards and as actual editor 
of two journals. 

The aim of using a referee system is to improve 
publishable papers primarily by providing the author 
with the advantage of outside criticism. This criticism 
presumably operates on the scientific level only, not 
the literary level—unless one classes ambiguous state- 
ments as “literary” rather than “scientific.” Most ref- 
erees confine themselves to the science. A goodly per- 
centage of editors confine themselves to the content 
of scientific import, to serving as intermediary between 
referee and author, and to the necessary dcalings with 
the printer. Sometimes there are additional legitimate 
editorial questions. 

Most editors of biological journals are amateurs 
who perform the task either from a sense of duty 
or for the prestige resulting. Several of these have 
impressed me as being very good (an amateur can, 
of course, be an expert). A few lax editors do little 
more than act as intermediary between author and 
printer. But a few of the conscientious editors feel 
that they are called upon to “polish up” the manu- 
scripts.? This usually means rewriting the way the 
editor would have written had he been the author. 
When I have disagreed and been sufficiently annoyed 
to have such changes checked, the outside verdict has 
been that the change was unnecessary or that the 
change was inferior because it introduced a discordant 
style. Sometimes the change actually introduces error, 
that is the editor changes the wording to make the 
author say what the editor thinks the author ought to 


say! Such habits are not merely undesirable, they 
ought to be intolerable. 

In publishing a book recently I found that the Uni- 
versity of Minnesota Press had many editorial rules 
and was more concerned about adherence to textbook- 
type grammar than I. They queried numerous sen- 
tences and even insisted that a few be rewritten, but 
they did not presume to rewrite them for me. Herein 
lies good editing. A scientific manuscript, like a it- 
erary manuscript, is the author’s baby; an editor js 
privileged to accept it or not, to insist on certain rules 
heing followed, and to make suggestions, but he js 
not privileged to make it into the editor’s baby. 

On the other hand, many biologists, (at least in the 
U.S. A.) have not been effectively trained in the art 
of writing. Commonly an editor has the problem of 
what to do with a manuscript that seems to represent 
a good piece of research but is poorly prepared for 
publication. Even when a manuscript is acceptable, 
improvement is usually possible and most authors 
appreciate improvement, as the editors of Q. R. B. 
point out. I suspect this is usually true both when 
the changes are “correct corrections” and when they 
are just recognizable improvements. Certainly I feel 
that my own papers have been made better by both 
true corrections and improvements in wording sug- 
gested by editors, reviewers and other critics. But 
these desirable changes have been outnumbered by 
unnecessary changes to another’s mode of expression 
and by “incorrect corrections.” Editors have real 
headaches and are usually pressed for time but even 
so they should remember that they are editors, not 
ghost writers. 

A. GLENN RicHarps 
Department of Entomology and Economic Zoology 
University of Minnesota 
St. Paul 


SP Ww 


Scientific Book Register 


Progress in the Chemistry of Organic Natural Products, 
Vol. IX. L. Zechmeister, Ed. Vienna: Springer-Verlag, 
1952. 535 pp. Tllus, $18.80; clothbound $19.60. 

The Mathematical Theory of Relativity. Reissue. A. 8. 
Eddington. New York: Cambridge Univ. Press, 1952. 
270 pp. $6.00. 

Traité Elémentaire de Physiologie Humaine. 3rd ed. 
Henri Frederieq. Liége: Vaillant-Carmanne; Paris: 
Masson, 1952. 812 pp. Illus. . 

The Sensory Order: An Inquiry into the Foundations of 
Theoretical Psychology. F. A. Hayek. Chicago: Univ. 
Chicago Press; London: Routledge & Kegan Paul, 
1952. 209 pp. $5.00. 

Saudi Arabia: With an Account of the Development of 
Its Natural Resources. 2nd ed. K. 8. Twitchell with 
collab. of Edward J. Jurji. Princeton, N. J.: Prince- 
ton Univ. Press, 1953. 231 pp. + plates. $5.00. 

1953 Medical Progress: A Review of Medical Advances 
During 1952. Morris Fishbein, Ed. New York-Toronto: 
Blakiston, 1953. 301 pp. $5.00. 


486 


Physiology of Seeds: An Introduction to the Experi- 
menial Study of Seed and Germination Problems. 
William Crocker and Lela V. Barton. Waltham, Mass.: 
Chronica Botanica; New York: Stechert-Hafner, 1953. 
267 pp. Illus. $6.50. 

Food-Borne Infections and Intoxications. 2ud ed. Fred 
W. Tanner and Louise P. Tanner. Champaign, II: 
Garrard Press, 1953. 769 pp. $12.00. 

Textbook of Virology: For Students and Practitioners 
of Medicine, 2nd ed. A. J. Rhodes and C. E. van Rooyen. 
Baltimore: Williams & Wilkins, 1953. 561 pp. Illus. 
$8.00. 

L. Farkas Memorial Volume. Research Council of Israel, 
Special Pub. No. 1, 1952. Adalbert Farkas and Eugene 
P. Wigner, Eds. (Distributed by Interscience, New 
York, and North Holland Pub., Amsterdam.) 309 pp. 
Illus. $6.00. 

Mechanics of Materials. Seibert Fairman and Chester 8. 
Cutshall. New York: Wiley; London: Chapman & Hall, 
1953. 420 pp. Tilus. $5.75. 


Science, Vol. 117 


zatio 


Infra 
The § 
resen 
man’! 
natur 
a ne’ 
infra 
: no n 
tance 
heliu: 
i on | 
space 
tastic 
year 
invol 
worst 
Wi 
dyes 
one 
Plate 
tivity 
than 
cially 
butic 
same 
porte 
Z sei 
expo 
12 se 
Ko 
of Cl 
many 
are Ay 
in yor 
touch 
Indus 
ester 
Esse 
Pule; 
. camy 
to se 
into. 
like 
| 
anc 
its 


Kodak reports to laboratories on: 


super infrared sensitivity ...a very minty ketone... solving the record storage 
problem ...a photorecording paper for high temperature processing 


Infrared sensitizer 


The granules in the vial above rep- 
resent a very significant advance in 
man’s kit of tools for examining the 
nature of the physical universe. It is 
a new Kodak sensitizing dye for 
infrared-sensitive plates. We have 
no need to exaggerate its impor- 
tance. For studies on, say, the main 
helium emission line at 1080 my, it 
gives the 200-inch Hale Telescope 
on Palomar Mountain as much 
space-penetrating power as a fan- 
tastic 900-incher would have had a 
year ago. (Thermonuclear reactions 
involving helium are, for better or 
worse, very interesting these days.) 

We do not sell Kodak sensitizing 
dyes as such, but you get the new 
one now in Kodak Spectroscopic 
Plates and Films of Class Z sensiti- 
zation, wherein photographic sensi- 
tivity goes out to 1200 my—farther 
than any other sensitizer commer- 
cially available. The spectral distri- 
bution of sensitivity remains the 
same as before, but it has been re- 
ported that where the previous Class 
Z sensitization required a 4-minute 
exposure, the new one requires only 
12 seconds. 


Kodak Spectroscopic Plates and Films 
of Class Z and other sensitizations—in 
many emulsion types and many sizes— 
are sold by the Kodak Industrial Dealer 
in your locality. It is advisable to get in 
touch with Eastman Kodak Company, 
Industrial Photographic Division, Roch- 
ester 4, N. Y., before placing an order. 


Essence of an essence 


Pulegone, a ketone isomeric with 
camphor, is now available from us 
to serve the needs of those delvers 
into the mysteries of olefaction who 
like to work with a pure chemical 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 
its divisions are... serving laboratories everywhere 


entity and don’t like to bother la- 
boriously separating it out of penny- 
royal oil. Very minty in itself, it is 
readily converted into other minty 
materials. Under as little as 12 mm 
Hg pressure, its boiling range is 
way up at 95-98 C. Currently we 
are asking only $1.40 for 25 grams 
of it. 


In addition to Pulegone (Eastman 
6739) we supply over 3500 other organic 
chemicals for science and industry. For a 
copy of our catalog, write to Distillation 
Products Industries, Eastman Organic 
Chemicals Department, 
Rochester 3, N. Y. 


New microfilmer 


If you have not yet taken effective 
steps toward an orderly solution for 
the vexing problem of laboratory 
record preservation, we have a con- 
crete suggestion—the Recordak 
Junior Microfilmer. A new model 
went on the market this year at 
$1550. This may seem like a stiff 
outlay for a device that will never 
point to new directions in scientific 
insight. But picture the peace en- 
veloping the administrative mind 
secure in the knowledge that every 
notebook page, every table of data, 
every scrap of significant luncheon- 
table doodling. in a project involv- 
ing many hands and many months, 
is safely captured in a small reel of 
16mm film. The new microfilmer 
not only does the photography 
(36:1) but also projects the finished 
microfilm back (1:34). It takes docu- 
ments up to 914” by 14”, and by a 
twin-lens system lays each successive 
pair of images side by side on the 
film. Reel length is 200 feet, but 
shorter lengths can be removed for 
processing at any time. Projected 
image quality is good enough for 
photocopies on Kodagraph Pro- 
jection Paper. 

The new Recordak Junior Microfilmer 
is demonstrated and sold by the Rec- 
ordak Corporation, a subsidiary of East- 
man Kodak Company, with offices at 444 
Madison Avenue, New York 22, N. Y. 
If your microfilming requirements are 


not of a continuing nature, you may wish 
to rent one for $25 a month. 


Hot-clime photorecording 

Out in the world’s lonely places 
roam the oil hunters, the field seis- 
mographic parties setting off their 
small explosions and recording the 
Stratigraphically reflected or re- 
fracted vibrations on Kodak Lina- 
graph 480 Paper. Some of the lonely 
places have climates such that a 
tank of processing solution can get 
scalding hot to the touch. Hot-clime 
seismographers could, if necessary, 
work out some refrigeration arrange- 
ment to achieve the recommended 
68 F, but it would be a lot more con- 
venient if their photographic paper 
could stand processing at tempera- 
tures as high as 120 F. On this point 
we have news: it can. Not only does 


the new Kodak Linagraph 480 Pa- 
per take such treatment in stride, 
but it gives blacker traces on clean, 
white backgrounds and a surface 
with more “tooth” for pen or pencil 
notations. All this without a change 
in the speed range, which people 
count on as a constant in a Kodak 
sensitized material. 


Seismographers and all others requir- 
ing a photorecording paper that can 
stand high-temperature processing 
should ask their Kodak dealers for 
Kodak Linagraph 480 Paper, Type 1272. 
(Those last digits are important.) It 
comes in a great variety of sizes and 
spoolings, details of which are obtain- 
able from Eastman Kodak Company, 
Industrial Photographic Division, Roch- 
ester 4, N. Y. 
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SOVIET SCIENCE 


a publication of the 
AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 


CONTENTS 
Russian Genetics Theodosius Dobzhansky Department of Zoology 
Columbia University 
Russian Physiology and Pathology W. Horsley Gantt School of Medicine 
Johns Hopkins University 
Russian Psychology and Psychiatry Ivan D. London Russian Research Center 
Harvard University 
Scientific Method and Social Science: Russell L. Ackoff Department of Engineering 
East and West Administration 
Case Institute of Technology 
Russian Contribution to Soil Science J. S. Joffe New Jersey Agricultural 
Experiment Station 
Rutgers University - 
Soviet Physics and Chemistry John Turkevich Frick Chemical Laboratory 
Princeton University 
Soviet Mathematics J. R. Kline Department of Mathematics 
University of Pennsylvania 
Science and Intellectual Freedom Lazar Volin Office of Foreign Agricultural 
in Russia Relations 
U. S. Department of Agriculture 
An Appraisal of Science in the USSR Conway Zirkle Botanical Laboratory 


University of Pennsylvania 


Symposium at the 1951 AAAS Meeting at 1 om published November 1952. 
6 x 9 inches, clothbound, 115 es, price ong 

Orders for 10 or more copies 8100 per cop 

Combination order price $3.00 for both Soviet Science and Industrial Science. 


Mail your order now 


TO: AAAS PUBLICATIONS 
1515 Massachusetts Avenue, N. W. 
Washington 5, D. C. 
Please accept my order for the items indicated below. My check or money order in the amount of 

—Present and Future. 
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D. F. SMILEY 
and 
A. G. GOULD 


Your Community's Health 


The authors have called this book a “person- 
alized” community-hygiene text. By this they 
mean it deals with community health prob- 
lems in a personal way, emphasizing the re- 
sponsibility of the individual citizen for the 
health level of his community and showing 
him the specific role he can play. They have 
written a book that stimulates interest and 
arouses enthusiasm in both college students 
and citizens-at-large for improving the health 
of communities. 

There are over 100 illustrations, consisting 
of linecuts and halftones, which add color and 


interest to the book. 


from the Journal of the American Medical Association 


“In this extensive revision of the book entitled ‘Community Hygiene’ 
which went through three editions, the authors have brought about many 
improvements. After a short introductory section dealing with history of 
the development of community hygiene, there is extensive consideration 
of methods now being employed to control health hazards in the environ- 
ment. Included among these are recent problems that have come into 
sharper focus, such as air conditioning, soil conservation, housing, and 
accident prevention. In a third section, mental hygiene, sex hygiene, and 
care of the chronically ill are discussed. A fourth deals with methods of 
meeting needs of specific population groups, maternal .and child groups, 
school children, rural and urban dwellers, and elderly persons. Agencies 
whose various services are available for solution of health problems are 
considered in the final section. 

“The book is well illustrated and is written in a readable style. At the 
end of each chapter, there are numerous suggestions for supplemental 
reading on the topic just considered. This is a good source of helpful 
information and guidance for the average person.” 


1952 454 pages $5.50 


The Macmillan 


60 FIFTH AVENUE, NEW YORK 11 


May 1, 1953 
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SOYBEAN 
TRYPSIN 
INHIBITOR 


5x crystallized 


TRYPSIN 


lyophiled crystalline 


HYALURONIDASE 


150-200 TRU /mg. 


WORTHINGTON BIOCHEMICAL SALES CO. 


Freehold, New Jersey 


for photomicrography 


the eas ¥.. 

economical 

way, choose 

Visicam 

Readily attach- 

able to any 

standard mi- 

croscope, the 

versatile Visi- 

cam provides 

inexpensive 

35mm black & 

white or color | 

photomicro- 

graphs of the 

finest quality. J 

Available ‘roll-film carriers or our 

convenient “Single-Shot” camera back. 
For descriptive literature, write direct to: 


854 S. Figueroa St., Los Angeles 17, Calif. 
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| North American and European Stropheodontids: 


Publications Received 


The Conception of Disease: Its History, Its Versions and 
Its Nature. Walther Riese. New York: Philosophical 
Library, 1953. 120 pp. $3.75. 

The Decline of the Roman Empire in the West. Scliu- 
man’s College Paperbacks. Frank W. Walbank. New 
York: Schuman, 1953. xiii+ 97 pp. Illus. $1.00. 

Department of Scientific and Industrial Research. Radio 
Research 1951. London: H. M. Stationery Office, 1952, 
36 pp. Illus. Is. 6d. 

Feudal Order. Schuman’s College Paperbacks. Marion 
Gibbs. New York: Schuman, 1953. vi+147 pp. $1.00, 

From Savagery to Civilization. Schuman’s College Paper- 
backs. Grahame Clark. New York: Sehuman, 1953, 
Tilus. $1.00. 

Het Probleem der Bevruchting in de Loop der Tijden. 
Klasseder Wetenschappen. Jaargang XIV, No. 12. A. 
Schierbeek. Brussels: Koninklijke Vlaamse Academie 
voor Wetenschappen, Letteren en Schone Kunsten van 
Belgié, 1952. 30 pp. 

It’s Not all in Your Mind. H. 
Nichols, Jr. Greenwich, 
1953. 343 pp. $3.95. 

The Living Brain. W. Grey Walter. New York: Norton, 
1953. 311 pp. Illus. + plates. $3.95. 

Marine Algae. John Murray Expedition 1933-34, Sei- 
entific Reports, Vol. IX, No, 5. Linda M. Newton. 
London: British Museum (Natural History), 1953. 
26 pp. +4 plates. 9s. 

A New Devonian Crinoid from Western Maryland. 
Smithsonian Miscellaneous Collections, Vol. 121, No. 9. 
Arthur L. Bowsher. Washington, D. C.: Smithsonian 
Institution, 1953, 8 pp. Illus. 


J. Berglund and H. L 
Conn.: North Castle Books, 


Their 
Morphology and Systematics. Geological Society of 
America Memoir 56. Alwyn Williams. New York: 
Geological Society of America, 1953 vii +67 pp. Illus. 

Philosophy and the Ideological Conflict. Charles 8. Seely. 
New York: Philosophical Library, 1953. 319 pp. $5.00, 

Psychosomatic Research. Roy R. Grinker. New York: 
Norton, 1953. 208 pp. $3.50. 

Prevention and Resolution of Tar Emulsions in High- 
BTU Oil Gas Production. H. R. Linden and R. Parker. 
Chicago: Institute of Gas Technology, 1953. 16 pp. 
Illus. $2.50. 

Proceedings of the United Nations Scientific Conter- 
ence on the Conservation and Utilization of Resources. 
New York: United Nations, 1953. Vol. I, Plenary 
Meetings, $4.50; II, Mineral Resources, $3.00; . III, 
Fuel and Energy Resources, $3.00; IV, Water Re- 
sources, $4.50; V, Forest Resources, $3.00; VI, Land 
Resources, $6.00; VII, Wildlife and Fish Resources, 
$2.50; VIII, Index, $1.50. (In French or English.) 

Rapid Chemical Micromethods for the Analytic Frac- 
tionation of Serum Proteins. William Q. Wolfson and 
Clarence Cohn. Ann Arbor, Mich.: Overbeek, 1953, 15 
pp. $1.00. 

Simplified Drafting Practice. A Modern Approach to 
Industrial Drafting. W. L. Healy and A. H. Rau. 
New York: Wiley; London: Chapman and Hall, 1953. 
156 pp. Illus. $5.00. 

The Slide Rule. H. W. 
New York: Maemillan, 

Social Evolution. 
Gordon Childe. 
pp. $1.00. 


Leach and George C. Beakley. 
1953. 44 pp. Illus, $1.00. 

Schuman’s CoHege Paperbacks. V. 
New York: Schuman, 1953. viii +184 
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Ai great Toxt.” 


A. J. S., Grad. Asst. 
University of Pittsburgh, Pittsburgh, Pa. 


Zoethout-Tuttle’s 


TEXTBOOK OF PHYSIOLOGY 


Eleventh Edition 


Very rarely in a publisher’s experience does 
a book receive the acclaim of all the reviewers. 
For it seems that reviewers differ in their 
judgment at times for trivial causes. Some like 
to criticize for inscrutable reasons—and others 
with warm-hearted sympathy like to encourage 
the writer because they know the work that 
goes into the least of the scientific books. 


Recently, we read about fifty comments sent 
in to us by instructors who had read the Elev- 
enth Edition of TEXTBOOK OF PHYSIOL- 
OGY. Most of them were using it in their classes 
—others hoped to take it on next semester. 


They all stressed its outstanding features— 
especially the fact that it covers the function of 
all organs. And that along with highlighting the 
inter-dependence of all the organs, much space 
has been devoted to nutrition, physical exercise, 
mental work, fatigue, and kindred topics not 


usually discussed in books on Physiology. 


If you would like to join this satisfied group 
of instructors, you have only to ask us to send 
you a copy of the book for inspection. We'll see 


that you get one promptly. 


By WILLIAM D. ZOETHOUT, Ph.D., Professor Emeritus of Physiology in the College of Dental 
Surgery (Loyola University); and W. W. TUTTLE, Ph.D., Professor of Physiology, College of 


Medicine, State University of Iowa. 


Eleventh Edition. 692 pages, 302 illustrations (5 in color) 


Price, $4.75 


Send orders and teacher inquiries to 3207 Washington Blvd., St. Louis 3, Missouri. 


Published by— 
The C.V. MOSBY Company 
Scientific Publications 
SAINT LOUIS SAN FRANCISCO NEW YORK 
May 1, 1953 17 
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CHEMICALS 


@ Gallium Nitrate @ Guanidine Base 

@ Gallocyanin e@ Guanylurea Sulfate 

@ Gallophenine @ Gulonic Acid 

@ Gelsemine © Gulose, d (+) 
Hydrochloride @ Gymnenic Acid 

© Gentianose @ Hafnium Oxide 

© Gentisic Aldehyde 

6 Hemicellulase 


© a-Glucosethiourea Hemicellulose 

Glucovanillin Heptanediol-1,7 

@ Glutaconic Acid @ Herzynine 

@ Glutamylcysteine @ Hexadecanedicarboxyli 
@ Glutarimide Acid 

@ Glycolamide Hexahydroxystearic Acid 
Glycyiglycyl-d-alanine Hexamethonium 

@ Glycyl-I-proiine Bromide 

@ Graphitic Acid @ Hexamethonium 


@ Guaiacol Cacodylate lodide 


Ask for our new 
complete catalogue 


Laboratories, Gne. 
17 West 60th St. New York 23,N.Y. | 
Plaza 7-817) 


PITUITARY-ADRENAL 
FUNCTION 


PITUITARY-ADRENAL FUNCTION contin- 
ues the AAAS tradition of presenting in book form 
the collected papers presented at symposium pro- 
grams of wide interest. This volume includes 22 
papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York 
City, December 1949. 


This AAAS symposium volume assembles im- 
portant contributions of a score of laboratories in 
the United States and Canada from which many 
of the recent major advances in pituitary-adrenal 
physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical 
activity, the role of the cortical hormones in pro- 
tein, carbohydrate, and mineral metaboli and 
effects of the cortical steroids and the ACTH in 
various disease states. A summary chapter on 
“Adrenolescence” by Dr. George Perera forecasts 
some of the possible future trends in this active 
field of endocrine research. 


6x9 inches, illustrated, clothbound, 


Price to AAAS members for prepaid orders—$3.50 


Order from: 
AAAS, 1515 Mass. Ave., N.W., Washington 5; D.C. 
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Meetings & Conferences 


May 4-5. National Association of State Universities (An- 
nual). Ohio State University, Columbus. 

May 4-6. American Geophysical Union (Annual). Wasb- 
ington, D. C. 

May 4-6. American Oil Chemists’ Society (Annual), 
Roosevelt Hotel, New Orleans. 

May 4-8. American Psychiatric Association (Annual), 
Statler Hotel, Los Angeles. 

May 4-10. American Association of Cereal Chemists. 
Buffalo, N. Y. 

May 5. American Institute of Chemical Engineers Chem- 
ical Engineering Symposium, New Jersey Section. 
Essex House, Newark. 

May 7-8. Anthracite Conference (Annual). Lehigh Uni- 
versity, Bethlehem, Pa. 

May 8-10. Field Conference on Ordovician Stratigraphy 
and the Physiography of Part of Southeastern Indiana, 
Department of Geology, Indiana University, and Geo- 
logical Survey, Indiana Department of Conservation 
(Annual). 

May 11-13. Aero Medical Association (Annual). Biltmore 
Hotel, Los Angeles. 

May 11-13. American Association of Petroleum Geolo- 
gists (Regional). Tulsa, Okla. 

May 14. Conference on Instrumentation in Water, Sew- 
age, and Industrial Waste Treatment. Manhattan Col- 
lege, N. Y. 

May 14-15. Society for Appsied Spectroscopy (Annual), 
New York. 

May 14-23, International Petroleum Exposition. Tulsa. 

May 18-22. National Fire Protection Association (An- 

nual). Palmer House, Chicago. 


| May 18-22. National Tuberculosis Association (Annual). 


Los Angeles. 

May 18-23. International Congress on Electrothermies 
(3rd). Paris. 

May 20-22. Society of Photographic Engineers (Annual). 
U. 8. Hotel Thayer, West Point, N. Y. 

May 22-23. International Syndical Reunion of Gynecolo- 
gists and Obstetricians. Paris. 

May 24-28. Scientific Apparatus Makers Association 
(Annual), The Greenbrier, White Sulphur Springs, 
W. Va. 

May 25-28. Air Pollution Control Association (Annual). 
Lord Baltimore Hotel, Baltimore, Md. 

May 25-29. Textile Institute (Annual). Llandudno, Wales. 

May 25-30. International Hospital Congress. London. 

May 25-30. International Seed Testing Association (10th 
Congress). Dublin. 

May 25-31. World Congress of Fertility and Sterility. 
Henry Hudson Hotel, New York. 

May 28-29. American Rheumatism Association. Waldorf- 
Astoria, New York. 

May 29-31, Field Conference of Pennsylvania Geologists 
(Annual). Lafayette College, Easton. 

May 30-31. Society for Investigative Dermatology (An- 
nual). Hotel Belmont Plaza, New York. 

June 1-5. American Medical Association (Annual). New 
York. 


‘June 4-6. Canadian Society of Microbiologists. Ontario 


Agricultural College, Guelph. 
June 5-6. International Congress of Audiology. Leiden. 
June 7-9. American College of Cardiology (Annual). 
Hotel Statler, Washington, D. C. 
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ARESEARCH TOOL for the centrifugal 
purification and molecular-weight determina- 
tion of such macromolecules as proteins, 
viruses, polymers, enzymes, hormones, and 
chemical precipitates; the Spinco Model E 
Ultracentrifuge combines all operations in a 


single cabinet. 


OPERATING FEATURES include a 
70,000-rpm quiet electric drive designed for 
years of service and arranged for easy removal 
and exchange; a selection of analytical and 
preparative rotors which are interchangeable 
and provide forces up to 260,000 times grav- 
ity operating in a heavily-armored vacuum 
rotor chamber; an optical system of the 
Philpott-Svensson refractive-index type with 
viewing screen, automatic camera, and high- 


intensity light source for analytical work; a 


605 O'NEILL AVE. + BELMONT, CALIFORNIA 


May 1, 1953 


refrigerating system for keeping ro- 


tors at controlled temperatures; and 
vacuum pumps which provide atmos- 


pheres down to 10“ mm of mercury. 


CONTROLS AND INSTRUMENTS 
are included to maintain average drive- 
speed accuracy automatically within 0.1 
per cent of setting; to set operation of 
automatic camera both for exposure and 
photo-interval; to read rotor tempera- 
tures; to select one of three graded brak- 
ing rates; to read motor voltage and 
current; to read vacuum; and to actuate 
the camera manually. Interlocks are pro- 
vided to insure safe operation by indi- 
viduals without extensive training. 


Send for 
complete details. 
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SPECIALIZED INSTRUMENTS CORPORATION 


PERSONNEL PLACEMENT 


YOUR ad here reaches over 32.900 foremost scientists 


in the leading educational institutions, industrial 

laboratories, and research foundations in the U. 

and 76 foreign countries — at a very low cost 
CLASSIFIED: 


18¢ per word, minimum charge Use of 
Box Number counts as 10 additional wor 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 
Single insertion 


7 times in 1 year 17. 50 per 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 inch 


52 times in 1 year 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED _ || 


Bacteriologist; Ph.D.; eight years’ teaching experience (Bacteri- 
ology) ; four years, research bacteriologist and three years, director, 
development bacteriology, pharmaceutical industry. For further 
information, please write Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. 


(1) Biochemist, Ph.D. (Minor: Organic Chemistry Physiology) 
desires research or teaching appointment, West. (2) Bacteriologist, 
qualified Parasitolo, ogy and ; experienced clinical labora- 
tory, research and teaching. Please write Scientific Personnel 
Service, 122 South Michigan Ave., Chicago. x 


Department Head or Laboratory Manager trained in drug and 
chemical production, pilot plant and research. Positions held: 
Antibiotic plant laboratory chief, senior research Fermentologist, 
manager drug and chemical ene products production, man- 
ager Bacteriology research, Pharm Desires 
advancement opportunities. Box 82, SCIENCE. x 


General Zoologist: Ph.D. 1942. Special training and ex 
Physiology. ide teaching and research experience. Current re- 
search : ysiology of connective tissue. Experience in Biometry 


io-biology. Permanent position wanted. Box 80, 
1 


ience in 


Ph.D. Ornithology; age 37, 3 children. Employed but desires 
change. Experience in Museum work field rena wildlife man- 
agement, teaching, public relations. Box 70, 

4/17; 24 - 5/1 


Writer-Chemist wants free-lance writing, 
work; M.S, 
SCIE NCE, 


editorial, 
chemistry, writing, newspaper experience. 
3/8, 1 


with in histopathology, Ph.D. or M.D. Full 


time research position. ‘ermanent Field—experi- 
mental tuberculosis. Box 77, SCIENCE 5/1 
(1) Bacteriologist, Ph.D.; research laboratories, food manu- 


facturer, Midwest. (2) Biochemist, Chemist; B.S. or M.S. degree, 
research assistant, university medical school, West. Please write 
Scientific Personnel Service, 122 South Michigan Ave., Chicago. X 


(a) Physician to supervise program of clinical investigation of new 
products; preferably one talihed preparation scientific literature; 
company b) Assistant Professor or Instructor in 

iochemist Ph.D. ; medica! school. (c) Technical 
Director; Master’s in chemistry or pharmacy with graduate train- 
ing in gre pannel or drug research, physical chemistry or 
similar Id and experience involving operating responsibilities in 
quality control and new product development. (d) anitary Engi- 
neer and instructor in civil engineering; department of engieering, 
one of leading one s; duties: teaching (Sanitary engineering), re- 
search; West. (e) linical Psychologist to direct een new child 
guidance agency ; ae city, outhwest. (f) Biochemist ex- 
perienced enzyme chemistr medical ‘school department of 
medicine; new research buil ing; opportunity continuing studies; 
Southwest. S5-1 Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


POSHTXONS OPEN 


Pharmacy—Ph.D. to teach dispensing and some graduate work, 
Eastern School. Box 64, SCIENCE. 4/17, 24 — 5/1, 8, 15 


didat, 


Research Assistantships. Ph. in ch ry and M.S. 
candidates in ering, (Electronics), 
Chemical and Geology are wanted by the 
Institute of S gy, University of Arkansas, 
Fayetteville, Arkansas. “These positions provide part-time research 
duties with time for academic work toward advanced degrees. 
a ow ge w to $2,150 for 12 months. Nonresident fees are 
waived. . Grigorieff, Director, Institute of Science and 
Technology, University of Arkansas. 4/24; 5/1 


SCIENTISTS—salaried positions, $3,600 to $25,000, 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct pr 
without risk to present position. Send name and address for details, 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


—The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $66 00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number, 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


must reach SCIENCE 4 


For PROOFS on display ads, c 
weeks riday of every week). 


before date of issue ( 


LINGUAPHONE MAKES LANGUAGES EASY 
At home, learn to speak Spanish, Italian, French, German, Nor- 
wegian, Russian, Japanese, any of langua; es by | quick, an 


Linguaphone, World’s Standard convenes Save 

work and money. Send for FREE book TO! LINGUAPHONE 
INSTITUTE, 8405 Mezz., Rock. Plaza, New York 20, 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs-—Single titles 
0, please send us your want lists. 
STECHERT - HAFNER, nee, 
31 East 10th St., New York 3 


Sete ond 
PERIODICALS 
WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N, Y. 


WANTED TO PURCHASE .. . | 


Your sets and files of scientific journals 

pended, by our our and ingtiontional customers. send 
‘01 


ore. wil 
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BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


Ihe MARKET PLACE 


BACK NUMBER PERIODICALS — Bought and Sota 

@ Tell us what you want!—What have you to offer? 


PROFESSIONAL SERVICES 


A WATIONAL SERVICE 


RELIABLE and 


ALBERT 
TEACHERS PERSONAL SERVICE 


to Colleges and the Nation 


and COLLEGE Member N.A.T.A 
BUREAU 25 E. Jackson Bivd. Chicago 4, Iinois 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC _ telling how we can —— 
ur book. All subjects considered. New authors we eC. 

VANTAGE PRESS, Inc. @ 120 31 St., 1. 
In Calif.: 6356 Hollywood Bivd. , Hollywood 2 


CONSULTATION 
RESEARCH 


HOLOGY 


SOUTH SHORE 


ARS RESEARCH Inc. 
148 ISLIP AV . ¥. 


LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Chemistry, Bacteriology 
and Entomology 

Mineral determinations including sodium and 

fluorine * Proximate analyses * Vitamin and 

amino acid assays © Food chemistry and 

microbiology 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 


LOOK. AROUND... ne 


of satisfied adve in 
= SCIENCE “proof thet these on get 
results! i product or service of interest to scientists, 
- CY edventage of this low-cost means of increasing your 


May 1, 1953 


SUPPLIES AND EQUIPMENT 


Cavgile SAMPOULES 


For sealing Semples in Ampoules 
Flint glass containers—S capacity—with 
ey . . . and for samples that are volatile or 
corrosive. 

Write for Free Sample NS 
R. P. Cargille Laboratories, Inc. 
117 Liberty Street New York 6, N.Y. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin - Phone 35318 


1. RUGGED 2. TOUGH 
3. POUROUT SPOUT 4. EYE APPEAL 
5. EVEN HEAT DISTRIBUTION 


Approx. Doz. Lot 
Size wt. Each Ea. 
50 mi 37 em $1.20 $1.10. 
125 ml 66 gm 1.55 1.40 
250 mi 126 gm 2.10 1.90 
m gm 
(GRIFFIN 2000 mi 446 gm 4.20 3.80 
LOW FORM) 3000 mi 586 gm 4.75 4.25 
4000 mi 691 gm 5.45 4.90 


PARASITOLOGICAL 
PREPARATIONS 
e high quality—low priced. Write for catalog 


P.O. Box 2227, 
TROPICAL BIOLOGICALS @ San Juan, Puerto Ri 


For CONSISTENT Rats .. . 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 


Breeders of a recognized strain of Wistar. 


@ RARE 
TAINS 
Price list on Request 
461 Bloor St., W. 
Toronto, Canada 


STARKMAN Biological Laboratory 
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BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


For Uniform Clinical and Research Determinations 
SWISS ALBINO MICE 
ALBINO RATS 
N. Z. WHITE RABBITS 


Annual production 130,000 


Bio-Lab. Breeding Institute 
Bainbridge, N. Y. 


Phone 3224 
Box 597 


AVOID DELAY.... 


Cash in Advance 


payment 
Must be enclosed with ALL classified ads. 
See “Charges and Requirements” 


LABORATORY ANIMALS 


Clean healthy well-fed MICE 


(THIS is the EXACT SIZE RECTANGLE | “MIN Srauments 
on the Field Finder containing 

over 3699 lines and indicia, do. 201-050-150 
They form a eimple, non-marking Micre-Slide 


device for the microscopist to re- 
locate fields of interest ina 
elide-mounted specimen, Other 
advantages: Superb precision— 
interchangeability; non-des- 


FIELD FINDER 


LOVINS ENGINEERING 
COMPANY 


trugbive; used by substitution.) 
FOR BULLETIN _sinver SPRING. Mp. 


FLUOROPHENETOLE (o- or p-) 
r 256 $7.50 100 


$27.00 
FLUOROANISOLE (o- or p-) 
100 g $18.00 500 g $80.00 
p-TOLUIC ACID 
100 g $!0.00 500 g $40.00 


CUSTOM CHEMICAL LABORATORIES 
S 2054 N. Cicero Ave., Chicago 39, Il. a 


ly priced — Dependable service 


DOGS RATS RABBITS 

CATS PIGEONS HAMSTERS 
POULTRY GUINEA Pigs 

C. LANDIS + Hagerstown, 


NEW READY REFERENCE 
SELECTOR CHART 


Just ask for free “’S Selector Chart” 


R. P. Carg 


7 ert Street, New York 6, N. 


shows at a glance the pH 
points where 20 Hydrion Test 
Papers give 97 positive color 
changes. Facilitates selection 
of Appropriate Test Paper for 
each application. - 


ille Laboratories, ine. 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


ELECTROPHORESIS 
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What General Electric People Are Saying... 


H. HAGENGUTH 


Mr. Hagenguth assumed managership 
of the Company's High Voltage 
Engineering Laboratory in 1945. 


“... Thanks to the lightning hunters, among 
them such illustrious names as Steinmetz, Peck, 
McEachron, Foust, and Lewis of the General 
Electric Company, Gross of the American Gas 
& Electric Company, Schonland in South 
Africa, and others, we now have a fairly 
complete story on the lightning stroke for- 
mation and the currents involved. By means of 
photography with rotating film cameras or 
rotating lenses, we have learned that a light- 
ning stroke generally starts at the cloud in the 
form of a short streamer of about 150-foot 
length. This streamer hesitates for about 50 
millionths of a second or 50 microseconds and 
then advances another 150 feet. This process is 
continued more.or less regularly. until the 
streamer reaches the earth after about 1/100 of 
a second from the start. Here charges of op- 
posite polarity have meanwhile accumulated 
and as the streamer makes contact, there occurs 
an interchange of charges at a rate about 100 
times as great as the streamer advance. A so- 
called current peak is produced which may have 
as much as 200,000 amperes of crest current 
traveling upward toward the cloud. This is the 
lightning component that shatters trees and 
houses. 

Probably no two strokes are ever alike. 
However, we now know quite well the range of 
the important characteristics of lightning stroke 
current peaks, such as the time it takes to 
reach its crest, how slow or how fast it decays, 
the range of its current amplitudes. All these 
factors are of importance in the equipment pro- 
tective field. 

In our Pittsfield High Voltage Laboratory we 
can now develop voltages up to 15,000,000 volts 
—the voltage in your home circuits is 115 volts 
or 1/100,000—and currents as high as 250,000 
amperes. We, therefore, can and do cover the 
entire field of effects of lightning on our elec- 
trical installations. 

G-E Science Forum 
Station WGY, Schenectady 


E. S. LEE 


Mr. Lee, 4 past president of 
the AIEE, is editor of the 
General Electric ** Review." 


. . Every engineering student is continually 
wondering what is beyond his student life, 
what is ahead of him in the great adventure in 
which he has made a start. The step into in- 
dustry looms large. The picture of the road 
pr is never clear. 

And yet this need not be. If he will only 
realize it, he has been privileged to have the 
opportunity to obtain the finest education it is 
possible to provide. He has been associated with 
teachers who brought to him a knowledge of 
the fundamentals of engineering in practice and 
as a profession. And in these associations he has 
learned to live with his fellow men. 

He has learned of the phenomena of Nature 
in his physics, which is fundamental. He has 
learned of the materials of Nature in his chemis- 
try, and with these he will live throughout his 
engineering life. He has learned to write a 
phenomenon of Nature in the one-line equation 
of mathematics, to operate upon that equation 
to obtain a relationship of the variables in- 
volved, and to plot those variables in order to 
see the phenomenon in all its beauty and its 
usefulness. 

For the phenomena of Nature are beautiful, 
and it is to the honor of the scientist and the 
engineer to search them out and make them 
available to mankind in the products of in- 
dustry. These are the prize possessions of the 
engineering student; and industry provides him 
with the opportunity to make use of them. 
This is not new. It has always been that way. 

The opportunities for new advances never 
cease. Even after 75 years of continuous en- 
gineering achievement, the engineer is still 
opening new doors. Whether these lead to the 
development of new products, or to the im- 
provement of present ones they represent op- 

rtunitics for every engineer. Of these there 
is no end. Engineering és a great adventure! 


General Electric Review 
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Announcing an IMPR 
AO “Bright-Line’ Haemacytometer 


Because ONLY AN ACCURATE 
BLOOD COUNT IS WORTH TAK- 
ING, the newest “BRIGHT-LINE” cham- 
bers retain ALL SIX SAFEGUARDS 
TO ACCURACY*. But new, extra long 
plateaus make them easier than ever to 
fill . . . still another reason why the ma- 
jority of technicians choose AO Spencer 
“BRIGHT-LINE” Haemacytometers. See 
your AO Spencer Distributor or write 
Dept. S1. 


- 

FOR 


Greater visual contrast between cells and background. Jay 
More even distribution of cells on metallized f i 
plateau. 
Clearly defined “’Bright-Line”’ rulings. 

Counts made with condenser at full aperture. 


Indentation on underside of chamber elimi- ry : 
nates surface scratches and prolongs chamber life. 


Production tolerances are held to those recommended 
and set forth by the U.S. Bureau of Standards. 
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New! Complete “Bright- 
Line” outfits now supplied 
in convenient pocket case 
of tough, resilient 
Polyethylene. 
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